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Consult **Contents'" for parts of the publication that will meet your specific needs, 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is а publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

This survey was made cooperatively by the Soil Conservation Service and 
the North Dakota Agricultural Experiment Station. It is part of the technical 
assistance furnished to the Eastern and Western Grand Forks County Soil 
Conservation Districts. Financial assistance was provided by the Grand Forks 
County Board of Commissioners, the Old West Regional Commission, and the 
North Dakota State Soil Conservation Committee. Major fieldwork was 
performed in the period 1973-79. Soil names and descriptions were approved in 
1980. Unless otherwise indicated, statements in this publication refer to 
conditions in the survey area in 1979. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 

Cover: Windbreaks on Glyndon silt loam, 0 / 3 percent slopes. The trees 
help to control soil blowing, protect farmsteads, provide wildlife habitat, and 
beautify the landscape. 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Grand Forks County. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations inherent in the soil or 
hazards that adversely affect the soil, improvements needed to overcome the 
limitations or reduce the hazards, and the impact of selected land uses on the 
environment. 

This soil survey is designed for many different users. Farmers and 
agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Allen L. Fisk 
State Conservationist 
Soil Conservation Service 


vii 


soil survey of 


Grand Forks County, North Dakota 


By James A. Doolittle, Cornelius J. Heidt, Stuart J. Larson, 
Thomas P. Ryterske, and Michael G. Ulmer, Soil Conservation Service, 
and Paul E. Wellman, North Oakota State Soil Conservation Committee 


Assistance with fieldwork provided by Norman D. Prochnow, 
Donald P. Opdahl, Bradley C. Singer, and Darrell E. VanderBusch, 
Soil Conservation Service, and Lawrence P. Haugen 


United States Department of Agriculture, Soil Conservation Service, 
in cooperation with the North Dakota Agricultural Experiment Station 


GRAND FORKS COUNTY is in the northeastern part 
of North Dakota (fig. 1). It has an area of 920,320 acres, 
or 1,438 square miles. It is bordered on the east by the 
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Figure 1.—Location of Grand Forks County іп North 
Dakota. 


Red River of the North. Grand Forks, the county seat, is 
on the eastern boundary, about halfway between the 
northern and southern boundaries. In 1970, the 
population of the county was 61,102. 

Farming is the main economic enterprise. The principal 
crops are spring wheat, barley, sunflowers, potatoes, and 
sugar beets. 

Most of the soils are deep. They are suited to 
cultivated crops and to pasture and hay. Unfavorable soil 
characteristics lower the potential of some soils for 
crops. Poor surface drainage in many level and 
depressional soils is the major concern of management, 
especially during wet periods. Soil blowing is a hazard on 
nearly all of the soils. It is most severe on the sandy 
soils on delta plains. On about 196,000 acres the soils 
are moderately saline to very strongly saline. The sandy 
and gravelly soils on beaches and delta plains have a 
very low to low available water capacity. 

This survey updates the soil survey of the Grand Forks 
area published in 1902 (7). It provides additional 
information, surveys a larger area, and includes larger 
maps, which show the soils in greater detail. 


general nature of the county 


This section provides general information about the 
county. it describes climate; history and development; 
physiography, relief, and drainage; and water supply. 


climate 


Grand Forks County has a subhumid, continental 
climate. It is usually quite warm in summer, but frequent 
spells of hot weather and occasional coo! days are 
typical. Temperatures are very cold in winter, when artic 
air frequently surges over the area. Most precipitation 
falls during the warm period and is normally heaviest late 
in spring and early in summer. Winter snowfall is 
normally not too heavy, and it is blown into drifts, so that 
much of the ground is free of snow. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Grand Forks, North 
Dakota, for the period 1951 to 1977. Table 2 shows 
probable dates of the first freeze in fall and the last 
freeze in spring. Table 3 provides data on length of the 
growing season. 

In winter the average temperature is 8 degrees F, and 
the average daily minimum temperature is -2 degrees. 
The lowest temperature on record, which occurred at 
Grand Forks on January 29, 1951, is -36 degrees. In 
summer the average temperature is 67 degrees, and the 
average daily maximum temperature is 79 degrees. The 
highest recorded temperature, which occurred on August 
B, 1958, is 103 degrees. 

Growing degree days, shown in table 1, are equivalent 
to heat units. During the month, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (40 degrees F). 
The normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 

Of the total annual precipitation, 14 inches, or 76 
percent, usually falls in April through September, which 
includes the growing season for most crops. In 2 years 
out of 10, the rainfall in April through September is less 
than 11 inches. The heaviest 1-day rainfall during the 
period of record was 3.85 inches at Grand Forks on 
August 30, 1951. Thunderstorms occur on about 30 days 
each year, and most occur in summer. 

Average seasonal snowfall is 36 inches. The greatest 
snow depth at any one time during the period of record 
was 35 inches. On the average, 62 days have at least 1 
inch of snow on the ground, but the number of such 
days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The percentage of possible 
sunshine is 65 in summer and 50 in winter. The 
prevailing wind is from the north. Average windspeed is 
highest, 13 miles per hour, in spring. 
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Several times each winter storms with snow and high 
wind bring blizzard conditions to the area. Hail during 
summer thunderstorms occurs in scattered small areas. 

Climatic data for this section were especially prepared 
for the Soil Conservation Service by the National 
Climatic Center, Asheville, North Carolina. 


history and development 


Prior to 1800, the junction of the Red River of the 
North and the Red Lake River of Minnesota was known 
as Les Grandes Fourches, or the Great Forks. The first 
explorers to venture into the county were Pierre 
Verendrye and his sons in the 1730's. The area became 
well known to trappers and fur traders working out of St. 
Paul, Minnesota, and Fort Garry, which is now known as 
Winnipeg, Manitoba. Trappers moved up and down the 
Red River of the North in canoes and overland on the 
two-wheeled “Red River Cart." 

After the Civil War a mail route was established along 
the Red River of the North, between Fort Abercrombie 
and Pembina. In the fall of 1870, Alexander Griggs, a 
riverboat captain, and his crew were forced to stay over 
the winter at the fork of the Red River of the North and 
the Red Lake River. Captain Griggs later filed the first 
land plat of the original town. He is known as the 
"Founding Father of Grand Forks" (5). A post office was 
established and named Grand Forks. 

Grand Forks County was part of Pembina County until 
1878, when it was organized into a separate county. In 
1874, it included all of what are now known as Traill and 
Steele Counties and parts of Griggs, Nelson, and Walsh 
Counties. In 1883, it was organized along its present 
boundaries. 

After the Great Northern Railroad reached Grand 
Forks in 1881, the population of the county increased 
dramatically. It was slightly more than 6,000 in 1881 and 
more than 20,000 in 1885. The land was soon settled, 
and incoming pioneers had to move further west for 
available land. 

The early pioneers settled along the Red River of the 
North and its tributaries, where the supply of freshwater 
and the supply of timber for the construction of buildings 
were ample. Some of the settlers who homesteaded 
away from the streams built their first houses and barns 
from thick sod stripped from their land. 

From the time of the first settlement, farming has 
always been the main livelihood in the county. The first 
organized agriculture was started in 1875 and 1876. The 
wheat grown in these early years was hauled to Fargo 
by teams. The number of farms peaked around 1940 
and has since steadily declined. In 1976, there were 
1,279 farms. The average size of these farms was about 
500 acres. 

Grand Forks is the largest city in the county. 
According to a special 1976 census, it has a population 
of 42,599. It is a trade, medical, educational, cultural, 
and agribusiness center. The University of North Dakota, 
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which has an annual enrollment of more than 9,000, is 
on the western edge of the city. Other major towns are 
Larimore, Northwood, Emerado, Thompson, Gilby, 
Manvel, and Reynolds. 

Three Federal highways and three state highways 
provide transportation and access to markets. Interstate 
Highway 29, U.S. Highway 81, and North Dakota 
Highways 18 and 32 are major north-south routes across 
the county. U.S. Highway 2 апа North Dakota Highway 
15 are the major east-west routes. These highways and 
the hard surfaced and gravelled county and township 
roads provide a good network of roadways. The county 
is also served by major air and rail lines. 


physiography, relief, and drainage 


Grand Forks County is in the Central Lowland 
Province (4). The eastern four-fifths of the county is in 
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the Agassiz Lake Plain District and the western one-fifth 
in the Drift Plain District. These physiographic districts 
are separated by the subdued southern extension of the 
Pembina escarpment. The elevation of the Drift Plain 
District, or till plain, ranges from about 1,500 feet along 
the western margin of the county to 1,160 feet along the 
escarpment. The physiographic features of the Agassiz 
Lake Plain District are lake plains, beaches, areas 
between the beaches, and delta plains (fig. 2). The 
elevation of this district ranges from about 1,160 feet 
along the escarpment to about 800 feet in the northeast 
corner of the county. Glacial deposits mantle most of the 
county, but recent alluvium is deposited on the flood 
plains along streams. 

The county is in the drainage basin of the Red River of 
the North. The major tributaries of this river are the 
Forest, Turtle, and Goose Rivers. The natural drainage 
pattern is most strongly expressed on the till plain, in 
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Figure 2.—HPhysiographic features of Grand Forks County, North Dakota. 


areas that adjoin the Pembina escarpment. Except for 
the major streams that cross the area, the natural 
drainage pattern in the Agassiz Lake Plain District is 
poorly defined. It is characterized by many shallow 
depressions and swales. Excess water is removed from 
most areas by field drains, road ditches, natural runoff, 
or deep seepage. 

The till plain consists of nearly level to gently rolling 
ground moraines and subdued end moraines that are 
locally accentuated by deep stream valleys and by 
isolated kames or eskers. It is characterized by small 
undrained depressions, which are more numerous along 
the western margin of the county. Local relief generally 
ranges from 10 to 40 feet, but in the deeper stream 
valleys it ranges from 25 to 100 feet. The Edinburg end 
moraine, a prominent narrow till ridge, is separated from 
the till plain by a narrow take plain. It extends northward 
from McCanna toward Edinburg in Walsh County. It is 
partly buried by lake and outwash deposits (6). 

The delta plain is level and nearly level. Local relief 
generally is less than 5 feet, but in areas that have been 
modified by erosion, it is as much as 20 feet. The soils 
on the delta plain grade from sands and gravel along the 
northern border of the county to fine sands near 
Larimore and Kempton. 

The beaches and areas between beaches are a 
succession of nearly level and gently sloping, narrow 
beach ridges separated by shallow, linear swales and 
broad flats. The beach ridges generally are not 
continuous. They cross the county from the northwest to 
the southeast and rise 3 to 15 feet above the 
surrounding areas (6). Local relief is less than 5 feet in 
the areas that separate the beach ridges. The broad and 
extensive flats commonly are bouldery. They are pitted 
by many poorly drained depressions in the south-central 
part of the county. 

A large lake plain is in the eastern part of the county, 
and a narrow lake plain is ајоп the eastern edge of the 
till plain. These lake plains are characterized by 
somewhat poorly drained flats and swells separated by 
poorly drained, shallow swales and sloughs. They are 
level areas that slope slightly to the northeast. Local 
relief is less than 1 foot. 


water supply 


The water supply in Grand Forks County is from 
surface and ground water sources (9). The Red Lake 
River of Minnesota and the Red River of the North 
supply water to Grand Forks and to the Grand Forks Air 
Force Base. The main source in other areas is ground 
water (6). The principal sources of ground water are the 
Dakota, Pierre, Emerado, Grand Forks, Thompson, 
Inkster, and Elk Valley aquifers. 

The Dakota and Pierre aquifers are in preglacial 
sedimentary rocks. The Dakota aquifer is the most 
extensive source of ground water in the county. It 
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underlies nearly all of the county, at depths ranging from 
100 feet in the eastern part to more than 1,000 feet in 
the western part. The water from this aquifer is very 
saline. As a result, it generally is inferior as water for 
most domestic uses. іп some areas it has such a high 
content of minerals that it is unsuitable for consumption 
by livestock. The water adversely affects most plants. 
On about 186,000 acres in the eastern part of the 
county, the soils are saline because of subirrigation by 
this water (6). 

The Pierre aquifer underlies the till plain in the western 
part of the county. The water varies in quality and 
quantity from place to place. It generally is somewhat 
hard, toxic to most plants, and unsuitable for irrigation. 

The rest of the major aquifers are in glacial drift. The 
Grand Forks and Thompson aquifers underlie the lake 
plain near the communities after which they are named. 
The Emerado aquifer underlies the area between beach 
ridges near Emerado. All three of these aquifers are 
small and are enclosed within glacial drift. Recharge is 
slow, and the chemical quality of the water is poor. 
Because of a high content of minerals, the water 
adversely affects plants and generally is unsuitable for 
irrigation and most other agricultural uses. 

The Inkster aquifer underlies about 11 square miles of 
the areas between beach ridges directly west of Inkster. 
It is in fine to coarse sand that in a few areas contains 
gravel. It averages 27 feet thick. The maximum recorded 
thickness is 50 feet. The water generally is suitable for 
irrigation. It is hard, but the chemical quality is excellent. 
Tests indicate that wells can yield more than 500 gallons 
per minute in some areas. The limited extent and limited 
recharge area, however, significantly restrict the potential 
for future development. 

The Elk Valley aquifer is an important source of 
ground water in the county because it has the best 
potential for irrigation. it averages about 34 feet thick 
and underlies 200 square miles of a delta plain. It is in 
material that generally is coarser textured in the northern 
areas and finer textured in the southern areas. Potential 
yields are more than 500 gallons per minute in the 
соагвег textured material and progressively decrease as 
distance to the south increases. The chemical quality is 
good. 

Small, isolated aquifers are common on the till plain 
and in areas between beach ridges. Generally, they are 
in sand and gravel and range from a few feet to 20 feet 
in thickness. The water quality varies, and the available 
quantity is small. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
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drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
А profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 


survey area are described under "General soil map 
units" and "Detailed soil map units.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, engineers, planners, developers and 
builders, home buyers, and others. 


general soil map units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. Тһе 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

The descriptions, names, and delineations of soils on 
the general soil map of this county do not fully agree 
with those of the soils delineated on the general soil 
maps of adjacent counties. Differences result from a 
better knowledge of soils, modifications in series 
concepts, and variation in the extent of the soils in the 
counties. 

The associations in this survey have been grouped for 
broad interpretative purposes. Each of the broad groups 
and the associations in each group are described on the 
following pages. 


dominantly level to moderately sloping, medium 
textured soils 


These soils formed in till on till plains. They make up 
about 18 percent of the county. In most areas water runs 
off in natural drainageways. A few lakes and many 
marshes and depressions are evident. 


1. Svea-Buse-Hamerly association 


Deep, nearly level to moderately sloping, well drained to 
somewhat poorly drained, medium textured soils 


This association is on knolls, ridges, and flats and in 
swales on till plains. Scattered depressions are 
throughout the association. The soils generally are 
steeper along breaks to the major drainageways. 

This association makes up about 11 percent of the 
county. It is about 43 percent Svea soils, 22 percent 
Buse soils, 12 percent Hamerly soils, and 23 percent 
soils of minor extent (fig. 3). 


The nearly level and gently sloping, moderately well 
drained Svea soils are on plane and concave side 
slopes. Typically, the surface soil is black loam about 17 
inches thick. The subsoil is very dark grayish brown clay 
loam about 14 inches thick. The substratum to a depth 
of about 60 inches is mottled clay loam. It is calcareous 
and grayish brown in the upper part and is olive brown in 
the lower part. 

The gently sloping and moderately sloping, well 
drained Buse soils are on the crest and shoulders of 
knolls and ridges. Typically, the surface layer is very dark 
gray loam about 8 inches thick. The upper part of the 
substratum is calcareous, light brownish gray loam. The 
lower part to a depth of about 60 inches is grayish 
brown, mottled clay loam. 

The nearly level, somewhat poorly drained Hamerly 
soils are on the lower lying plane and slightly concave 
side slopes. Typically, the surface layer is black loam 
about 8 inches thick. The upper part of the substratum is 
calcareous, light brownish gray loam. The lower part to a 
depth of about 60 inches is olive, mottled loam. 

Barnes, Cavour, Cresbard, Parnell, Sioux, and Vallers 
are the minor soils in this association. The well drained 
Barnes soils are on convex side slopes. They have a 
subsoil. The moderately well drained, alkali Cavour and 
Cresbard soils are on side slopes. The very poorly 
drained Parnell soils are in depressions. The excessively 
drained Sioux soils are on the crest and shoulders of 
knolls and ridges. The poorly drained Vallers soils are on 
low flats. 

Most areas are used for cultivated crops. This 
association is suited to small grain and sunflowers. Soil 
blowing and water erosion are the main hazards if the 
major soils are cultivated. 

This association is suitable as a site for sanitary 
facilities and buildings. The main limitations affecting 
these uses are a slow absorption of liquid waste, 
wetness, and a moderate shrink-swell potential. 


2. Barnes-Cresbard-Cavour association 


Deep, level to gently sloping, well drained and 
moderately well drained, medium textured soils 


This association is on knolls, ridges, and flats and in 
swales on till plains. Scattered depressions are 
throughout the association. The soils generally are 
steeper along breaks to the major drainageways. 
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Figure 3.— Typical pattern of soils and parent material in the Svea-Buse-Hamerly association. 


This association makes up about 7 percent of the 
county. It is about 37 percent Barnes soils, 24 percent 
Cresbard soils, 11 percent Cavour soils, and 28 percent 
soils of minor extent. 

The nearly level and gently sloping, well drained 
Barnes soils are on convex side slopes and on the crest 
of the wider knolls and ridges. Typically, the surface 
layer is black loam about 11 inches thick. The subsoil is 
dark brown loam about 11 inches thick. The upper part 
of the substratum is calcareous, grayish brown loam. 
The lower part to a depth of about 60 inches is olive 
brown, mottled loam. 

The level to gently sloping, moderately well drained, 
alkali Cresbard soils are on plane side slopes. Typically, 
the surface soil is loam about 10 inches thick. It is black 
in the upper part and very dark gray in the lower part. 
The subsoil is black clay loam about 12 inches thick. 
The upper part of the substratum is calcareous, dark 
grayish brown clay loam that is mottled below a depth of 
about 28 inches. The lower part to a depth of about 60 
inches is grayish brown and dark grayish brown clay 
loam. 

The level and nearly level, moderately well drained, 
alkali Cavour soils are on the convex lower side slopes. 


Typically, the surface layer is black loam about 8 inches 
thick. The subsurface layer is very dark gray loam about 
4 inches thick. The subsoil is about 15 inches thick. It is 
black clay in the upper part and dark grayish brown clay 
loam in the lower part. The substratum to a depth of 
about 60 inches is dark grayish brown and grayish 
brown, mottled clay loam. 

Buse, Hamerly, Manfred, Miranda, Parnell, Svea, and 
Vallers are the minor soils in this association. The well 
drained Buse soils are on the convex crest and 
shoulders of knolls and ridges. They do not have a 
subsoil. The somewhat poorly drained Hamerly and 
poorly drained Vallers soils are on the lower plane and 
concave slopes. In some areas the Vallers soils are 
moderately saline. The very poorly drained, alkali 
Manfred soils are in depressions and along 
drainageways. The somewhat poorly drained, alkali 
Miranda soils are in swales and on flats. The very poorly 
drained Parnell soils are in depressions. The moderately 
well drained Svea soils are on the plane and concave 
lower side slopes. 

Most areas are used for cultivated crops or for hay 
and pasture. This association is suited to small grain and 
sunflowers. Severe alkalinity and a dense subsoil that 
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restricts root penetration are the main limitations if the 
major soils are cultivated. 

This association is suitable as a site for sanitary 
facilities and buildings. The main limitations affecting 
these uses are a slow absorption of liquid waste and a 
moderate or high shrink-swell potential. 


dominantly level and nearly level, fine textured to 
medium textured soils 


These soils formed in glaciolacustrine deposits and 
glaciolacustrine deposits overlying till. They are on 
glacial lake plains and in areas between old glacial 
beaches. They make up about 38 percent of the county. 
In most areas water runs off into natural drainageways or 
is removed by constructed drains and by road ditches. 


3. Nutley-Aberdeen association 


Deep, level, well drained and moderately well drained, 
fine textured soils 


This association is on broad flats on glacial lake 
plains. It makes up about 1 percent of the county. It is 
about 41 percent Nutley soils, 16 percent Aberdeen 
Soils, and 43 percent soils of minor extent. 

The well drained Nutley soils are on plane and slightly 
convex slopes. Typically, the surface layer is black silty 
clay about 8 inches thick. The subsoil is about 15 inches 
thick. It is very dark grayish brown silty clay in the upper 
part and dark grayish brown and very dark grayish 
brown, mottled clay in the lower part. The substratum to 
a depth of about 60 inches is dark grayish brown, 
mottled silty clay. 

The moderately well drained, alkali Aberdeen soils are 
in the slightly lower lying areas. Typically, the surface 
layer is black silty clay about 8 inches thick. The subsoil 
is about 31 inches of very dark grayish brown silty clay 
and clay. In the lower part it is mottled and has masses 
of gypsum crystals. The substratum to a depth of about 
60 inches is calcareous, light brownish gray, mottled 
clay. 

Bearden, Exline, LaDelle, Overly, and Wahpeton are 
the minor soils in this association. The somewhat poorly 
drained Bearden soils are on the lower lying plane and 
slightly convex slopes. The somewhat poorly drained, 
alkali Exline soils are on the lower lying concave slopes. 
The moderately well drained LaDelle and Wahpeton soils 
are on flood plains. The moderately well drained Overly 
soils are on the higher lying plane and slightly concave 
slopes. 

Most areas are used for cultivated crops. This 
association is suited to small grain, sunflowers, potatoes, 
and sugar beets. Poor workability, moderate alkalinity, 
and a dense subsoil that restricts root penetration are 
the main limitations if the major soils are cultivated. 

This association is suitable as a site for sanitary 
facilities and buildings. The major limitations affecting 
these uses are a slow absorption of liquid waste and a 
high shrink-swell potential. 


4. Glyndon-Gardena association 


Deep, level and nearly level, somewhat poorly drained 
and moderately well drained, medium textured soils 


This association occurs as areas of slight swells and 
swales on glacial lake plains. Many small, distinct 
depressions are in some areas. The soils generally are 
level and nearly level but are steeper along breaks to 
some drainageways and on a few ridges. 

This association makes up about 9 percent of the 
county. It is about 56 percent Glyndon soils, 18 percent 
Gardena soils, and 26 percent soils of minor extent. 

The somewhat poorly drained Glyndon soils are on 
plane and slightly convex slopes and in swales. 
Typically, the surface soil is black silt loam about 13 
inches thick. The upper part of the substratum is 
calcareous, dark grayish brown and light olive brown, 
mottled silt loam. The next part is olive brown, mottled 
silt loam. The lower part to a depth of about 60 inches is 
olive brown, stratified very fine sandy loam. 

The moderately well drained Gardena soils are on the 
higher lying plane and slightly concave slopes. Typically, 
the surface soil is black silt loam about 14 inches thick. 
The subsoil is silt loam about 12 inches thick. It is very 
dark grayish brown in the upper part and dark brown in 
the lower part. The upper part of the substratum is 
calcareous, pale brown silt loam. The next part is brown 
silt loam. The lower part to a depth of about 60 inches is 
yellowish brown, mottled silt loam and very fine sandy 
loam. 

Borup, Perella, Tiffany, and Zell are the minor soils in 
this association. The poorly drained Borup, Perella, and 
Tiffany soils are in the deeper swales or depressions or 
in seepy areas. The well drained Zell soils are on the 
convex crest and shoulders of knolls and ridges. 

Most areas are used for cultivated crops. This 
association is suited to small grain, sunflowers, sugar 
beets, and potatoes. Soil blowing is the main hazard if 
the major soils are cultivated. 

This association is suitable as a site for sanitary 
facilities and buildings. The main limitation affecting 
these uses is wetness. 


5. Bearden association 


Deep, level, somewhat poorly drained, moderately fine 
textured and fine textured soils 


This association occurs as areas of slight swells and 
swales on glacial lake plains. Many smail, distinct 
depressions are in some areas. The soils generally are 
level but are steeper along breaks to some 
drainageways. Excess surface water is removed from 
most areas by constructed drains. 

This association makes up about 15 percent of the 
county. It is about 77 percent Bearden soils and 23 
percent soils of minor extent. 

Typically, the Bearden soils have a surface layer of 
black silty clay loam about 10 inches thick. The upper 
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рап of the substratum is calcareous, gray silty clay loam. 
The next part is light olive brown, mottled silt loam. The 
lower part to a depth of about 60 inches is grayish brown 
and light brownish gray, mottled silty clay loam. 

Colvin, Glyndon, Ojata, Overly, and Perella are the 
minor soils in this association. The poorly drained Colvin, 
Ojata, and Perella soils are on low lying flats and in 
swales or depressions. Ojata soils are very strongly 
saline. The somewhat poorly drained Glyndon soils are 
in positions on the landscape similar to those of the 
Bearden soils. They contain less clay than those soils. 
The moderately well drained Overly soils are on the 
higher lying plane and slightly concave slopes. 

Most areas are used for cultivated crops. This 
association is suited to small grain, sunflowers, sugar 
beets, and potatoes. If the major soils are cultivated, the 
main concerns of management are soil blowing and 
wetness. 

This association is poorly suited to sanitary facilities 
and building site development. The main limitations 
affecting these uses are wetness, a slow absorption of 
liquid waste, and a moderate shrink-swell potential. 


6. Antler-Gilby-Svea association 


Deep, level and nearly level, somewhat poorly drained 
and moderately well drained, medium textured soils 


This association is on broad flats in areas between old 
glacial beaches. Many small, distinct depressions are in 
some areas. The soils generally are level and nearly 
level but are steeper along breaks to some 
drainageways and on beach ridges. 

This association makes up about 13 percent of the 
county. It is about 35 percent Antler soils, 19 percent 
Gilby soils, 12 percent Svea soils, and 34 percent soils 
of minor extent (fig. 4). 

The somewhat poorly drained Antler soils are on 
broad flats. Typically, the surface layer is black silt loam 
about 9 inches thick. The upper part of the substratum is 
calcareous, gray silt loam. The next part is calcareous, 
light olive brown silty clay loam. The lower part to a 
depth of about 60 inches is light olive brown, mottled silt 
loam and clay loam. 

The somewhat poorly drained Gilby soils are on broad 
flats. Typically, the surface soil is black toam about 12 
inches thick. The upper part of the substratum is 
calcareous, grayish brown, mottled silt loam. The next 
part is light olive brown, mottled loam. The lower part to 
a depth of about 60 inches is gray and olive brown, 
mottied clay loam. 

The moderately well drained Svea soils are on the 
higher lying plane and concave slopes. Typically, the 
surface soil is black loam about 19 inches thick. The 
subsoil is very dark grayish brown clay loam about 12 
inches thick. The substratum to a depth of about 60 
inches is mottled clay loam. It is calcareous and grayish 
brown in the upper part and olive brown in the lower 
part. 


Soil survey 


Arvilla, Parnell, Sioux, Tonka, Wyndmere, and Vailers 
are the minor soils in this association. The somewhat 
excessively drained Arvilla and excessively drained Sioux 
soils are on the crest and sides of beach ridges. The 
very poorly drained Parnell and poorly drained Tonka 
soils are in depressions. The somewhat poorly drained 
Wyndmere and poorly drained Vallers soils are on low 
lying flats and in seepy areas that parallel beach ridges. 

Most areas are used for cultivated crops. This 
association is suited to small grain and sunflowers. Soil 
blowing and wetness are the main concerns of 
management if the major soils are cultivated. Also, in 
most areas of the Antler and Svea soils, stones and 
boulders restrict cultivation. 

This association is poorly suited to sanitary facilities 
and building site development. The main limitations 
affecting these uses are wetness and a slow absorption 
of liquid waste. 


dominantly level, moderately fine textured, saline 
solis 


These soils formed in glaciolacustrine deposits and in 
glaciolacustrine deposits overlying till. They are on 
glacial lake plains and in areas between old glacial 
beaches. They are moderately saline to very strongly 
saline. They make up about 23 percent of the county. 
Some areas are undrained, but most are drained by 
constructed drains and road ditches. A few sloughs аге 
evident. 


7. Bearden-Antler association 


Deep, level, somewhat poorly drained, moderately fine 
textured, saline soils 


This association is on slight swells, in swales, and on 
broad flats on glacial lake plains and in areas between 
old glacial beaches. Many small, distinct depressions are 
in some areas. The soils generally are level but are 
steeper along breaks to some drainageways and on 
beach ridges. 

This association makes up about 18 percent of the 
county. It is about 64 percent Bearden soils, 17 percent 
Antler soils, and 19 percent soils of minor extent. 

The Bearden soils are on slight swells and in swales 
on glacial lake plains. Typically, the surface soil is black 
silty clay loam about 13 inches thick. It contains salt 
crystals. The substratum to a depth of about 60 inches is 
silt loam. The upper part is very dark gray and mottled. It 
is calcareous and contains salt crystals. The next part is 
olive brown and mottled. The lower part is multicolored. 

The Antler soils are on broad flats in areas between 
old glacial beaches. Typically, the surface layer is black 
silty clay loam about 8 inches thick. It contains salt 
crystals. The upper part of the substratum is calcareous, 
brownish gray silty clay loam. The next part is light olive 
brown fine sandy loam. The lower part to a depth of 
about 60 inches is olive brown, mottled clay loam. 
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Figure 4.— Typical pattern of soils and parent material in the Antler-Gilby-Svea association. 


The major soils generally are moderately saline. In 
some areas, however, they are free of salts. 

Colvin, Ojata, Perella, and Tonka are the minor soils in 
this association. The poorly drained Colvin and Perella 
Soils are in the lower lying areas. They are nonsaline. 
The poorly drained Ojata soils are in sloughs or on the 
lower lying flats. They are very strongly saline. The 
poorly drained Tonka soils are in depressions in the 
areas between old glacial beaches. 

Most areas are used for cultivated crops. This 
association is suited to small grain, sunflowers, sugar 
beets, potatoes, and pasture. Salinity, wetness, and soil 
blowing are the main concerns of management if the 
major 5015 are cultivated. Also, in most of the areas 
between old glacial beaches, stones and boulders 
restrict cultivation. 

This association is poorly suited to sanitary facilities 
and building site development. The main limitations 
affecting these uses are wetness and a slow absorption 
of liquid waste. 


8. Ojata association 


Deep, level, poorly drained, moderately fine textured, 
very strongly saline soils 


This association is on low lying flats and in sloughs 
and swales on glacial lake plains and in areas between 
old glacial beaches. The soils generally are level but are 
steeper along breaks to drainageways and around 
sloughs. 

This association makes up about 5 percent of the 
county. It is about 78 percent Ojata soils and 22 percent 
soils of minor extent. 

Typically, the surface layer of the Ojata soil is black 
silty clay loam about 8 inches thick. It contains sait 
crystals. The upper part of the substratum is calcareous, 
gray, mottled silt loam. It contains salt crystals. The next 
part is dark grayish brown, mottled, very finely stratified 
silt loam. The lower part to a depth of about 60 inches is 
dark grayish brown and olive brown, mottled silt loam. 

Antler, Bearden, Colvin, and Lallie are the minor soils 
in this association. The somewhat poorly drained Antler 
and Bearden soils are on the higher lying slopes. They 
are moderately saline or nonsaline. The Colvin soils are 
in positions on the landscape similar to those of the 
Ojata soils. They are nonsaline. The very poorly drained 
Lallie soils are in sloughs and are frequently ponded. 

Most areas are used as pasture or as wildlife habitat. 
This association generally is unsuited to most cultivated 
crops because of the very strong salinity. 
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This association is poorly suited to sanitary facilities 
and building site development. The main limitations 
affecting these uses are wetness and a slow absorption 
of liquid waste. 


dominantly level to gently sloping, medium textured 
and moderately coarse textured soils 


These soils formed in glaciofluvial and glaciolacustrine 
deposits on delta plains and beaches. They make up 
about 18 percent of the county. In most areas water is 
removed by deep seepage, natural runoff, or field drains. 


9. Embden-Inkster association 


Deep, level to gently sloping, moderately well drained, 
moderately coarse textured soils 


This association is on broad plains and on low knolls 
or ridges on delta plains and on beaches. The soils 
generally are level to gently sloping but are steeper 
along breaks to some drainageways. 

This association makes up about 6 percent of the 
county. К is about 40 percent Embden soils, 31 percent 
Inkster soils, and 29 percent soils of minor extent. 

The level to gently sloping Embden soils are on the 
plane and slightly concave slopes in areas dominated by 
siliceous material. Typically, the surface layer is black 
fine sandy loam about 11 inches thick. The subsoil is 
very dark gray fine sandy loam about 11 inches thick. 
The.substratum to a depth of about 60 inches is fine 
sandy loam. It is dark brown in the upper part and dark 
grayish brown in the lower part. 

The level and nearly level Inkster soils are on the 
plane and slightly concave slopes in areas dominated by 
weathered shale. Typically, the surface layer is black 
sandy loam about 6 inches thick. The subsoil is very 
dark gray sandy loam about 18 inches thick. It is mottled 
in the lower part. The upper part of the substratum is 
dark grayish brown, mottled sandy loam. The lower part 
to a depth of about 60 inches is dark olive gray, mottled 
loamy sand. 

Arveson, Sioux, Tiffany, Walsh, and Wyndmere are the 
minor soils in this association. The poorly drained 
Arveson soils are in swales and seepy areas. The 
excessively drained Sioux soils are on the convex crest 
and shoulders of knolls and ridges. The poorly drained 
Tiffany and somewhat poorly drained Wyndmere soils 


are on the lower lying flats and in swales or depressions. 


The moderately well drained Walsh soils are on delta 
plains. They contain more clay than the major soils. 

Most areas are used for cultivated crops. This 
association is suited to small grain, sunflowers, and 
potatoes. Soil blowing and droughtiness are the main 
concerns of management if the major soils are 
cultivated. 

This association is suited to sanitary facilities and 
building site development. The main limitation affecting 
these uses is wetness. Also, the liquid waste from 
sanitary facilities can pollute qround water. 
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10. Wyndmere-Tiffany-Arveson association 


Deep, level, somewhat poorly drained and poorly 
drained, medium textured and moderately coarse 
textured soils 


This association occurs as areas of broad flats, 
swales, and depressions on delta plains and as seepy 
areas on beaches. The soils generally are level but are 
steeper on some beaches and along breaks to 
drainageways. 

This association makes up about 7 percent of the 
county. It is about 34 percent Wyndmere soils, 15 
percent Tiffany soils, 14 percent Arveson soils, and 37 
percent soils of minor extent (fig. 5). 

The somewhat poorly drained Wyndmere soils are in 
plane and slightly concave areas on broad flats, in 
shallow swales, and in seepy areas. Typically, the 
surface layer is black sandy loam about 10 inches thick. 
The upper part of the substratum is calcareous, gray and 
grayish brown sandy loam. The next part is brown loamy 
fine sand. The lower part to a depth of about 60 inches 
is pale brown, mottled fine sand. 

The poorly drained Tiffany soils are in depressions, in 
the deeper swales, and on the lower lying flats. Typically, 
the surface layer is black fine sandy loam about 10 
inches thick. The subsurface layer is very dark gray, 
mottled fine sandy loam about 5 inches thick. The next 8 
inches is dark grayish brown, mottled fine sandy loam. 
The upper part of the substratum is olive brown, mottled 
fine sandy loam. The lower part to a depth of about 60 
inches is light olive brown and light brownish gray, 
mottled, stratified fine sandy loam, loamy fine sand, and 
loamy very fine sand. 

The poorly drained Arveson soils are in the deeper 
swales and in seepy areas. Typically, the surface layer is 
black loam about 11 inches thick. The subsurface layer 
is calcareous, very dark gray sandy loam about 4 inches 
thick. The upper part of the substratum is calcareous, 
dark gray and dark grayish brown sandy loam. The lower 
БЕЗ а depth of about 60 inches is dark grayish brown 
sand. 

Arvilla, Divide, Embden, and Marysland are the minor 
soils in this association. The somewhat excessively 
drained Arvilla soils are on the crest and sides of ridges 
and knolls. The moderately wel! drained Embden soils 
are on the higher lying plane and slightly concave 
slopes. The somewhat poorly drained Divide and poorly 
drained Marysland soils are in swales and seepy areas. 
Their substratum contains more gravel than that of the 
major soils. 

Most areas are used for cultivated crops. This 
association is suited to small grain, sunflowers, and 
potatoes. Wetness and soil blowing are the main 
concerns of management if the major soils are 
cultivated. 

This association is poorly suited to sanitary facilities 
and building site development. The main limitation 
affecting these uses is the wetness caused by a 
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Figure 5.—Typical pattern of soils and parent material in the Wyndmere-Tiffany-Arveson association. 


seasonal high water table. Also, ponding is a hazard in 
some areas of the Arveson and Tiffany soils. 


11. Arvilla-Hecla association 


Deep, nearly level and gently sloping, somewhat 
excessively drained and moderately well drained, 
moderately coarse textured soils 


This association occurs.as areas of gentle swells, 
swales, and low knolls on delta plains and beaches. The 
soils generally are nearly level and gently sloping but are 
Steeper along breaks to the major drainageways. 

This association makes up about 5 percent of the 
county. It is about 46 percent Arvilla soils, 24 percent 
Hecla soils, and 30 percent soils of minor extent. 

The somewhat excessively drained Arvilla soils are on 
Slightly convex slopes and on the crest of the wider 
knolls and ridges. Typically, the surface layer is black 
sandy loam about 7 inches thick. The subsoil is very 
dark brown sandy юат about 11 inches thick. The upper 
part of the substratum is dark brown sand. The lower 
part to a depth of about 60 inches is brown gravelly 
coarse sand. 

The moderately well drained Hecla soils are on plane 
and slightly concave slopes. Typically, the surface layer 
is black fine sandy loam about 8 inches thick. The next 9 
inches is very dark grayish brown fine sandy loam. The 


upper part of the substratum is yellowish brown, mottled 
fine sand. The next part is dark brown loamy sand. The 
lower part to a depth of about 60 inches is dark grayish 
brown fine sand. 

Maddock, Sioux, Tiffany, and Wyndmere are the minor 
soils in this association. The well drained Maddock and 
excessively drained Sioux soils are on the crest and 
shoulders of knolls and ridges. The poorly drained 
Tiffany soils are in depressions and swales. The 
somewhat poorly drained Wyndmere soils are on flats 
and in swales. 

Most areas are used for cultivated crops. This 
association is suited to small grain and sunflowers. Soil 
blowing and droughtiness are the main concerns of 
management if the major soils are cultivated. 

This association is suited to sanitary facilities and 
building site development. The liquid waste from sanitary 
facilities, however, can pollute ground water. 


dominantly level to moderately steep, medium 
textured and moderately fine textured soils that are 
subject to flooding 


These soils formed in alluvium on flood plains, stream 
terraces, and channeled bottom land. They are subject 
to stream overflow. They make up about 3 percent of the 
county. 
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12. LaDelle-Cashel association 


Deep, level to moderately steep, moderately well drained 
and somewhat poorly drained, medium textured and 
moderately fine textured soils 

This association is on flood plains, bottom land, and 
terraces along the major streams (fig. 6). Meandering 
channels generally dissect the bottom land into small, 
irregularly shaped areas. Some areas are isolated by 


deep channels and steep escarpments. 
This association makes up about 3 percent of the 


county. It is about 47 percent LaDelle soils, 30 percent 
Cashel soils, and 23 percent soils of minor extent. 

The level to gently sloping, moderately well drained 
LaDelle soils are on flood plains and terraces. Typically, 
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the surface soil is black silt loam about 34 inches thick. 
The substratum to a depth of about 60 inches is silty 
clay loam. | is dark grayish brown and dark gray and 
mottled in the upper part and is black in the lower part. 

The nearly level to moderately steep, somewhat poorly 
drained Cashel soils are on flood plains and channeled 
bottom land. Typically, the surface layer is very dark gray 
silty clay loam about 9 inches thick. The upper part of 
the substratum is very dark gray, finely stratified silty clay 
loam. The next part is black silty clay loam. The lower 
part to a depth of about 60 inches is very dark gray, 
mottled silty clay loam. 

Lamoure, Velva, Wahpeton, and Zell are the minor 
soils in this association. The poorly drained Lamoure 
soils are in the lower lying areas on flood plains. The 


Figure 6 一 4 flooded area of the LaDelle-Cashel association. 
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well drained Velva and moderately well drained 
Wahpeton soils are on flood plains. The well drained Zell 
Soils are on breaks to drainageways. 

Most areas are used for cultivated crops or support 
native hardwoods. This association generally is suited to 
small grain, sunflowers, sugar beets, and potatoes. In 
the moderately sloping to moderately steep areas, 
however, it generally is unsuited to cultivated crops 
because of susceptibility to water erosion. Measures that 
control flooding and soil blowing and improve tilth and 
fertility are the main management needs if the level to 
gently sloping areas are cultivated. 

This association generally is unsuitable as a site for 
sanitary facilities and buildings. The flooding is the major 
hazard affecting these uses. 


broad land use considerations 


In 1977, about 80 percent of the land in Grand Forks 
County was used for cultivated crops (72). The rest was 
used for pasture and hay, urban development, 
recreation, and wildlife habitat. Deciding which areas 
should be used for urban development, transportation 
corridors, or recreational facilities and which should be 
preserved as cropland is becoming an increasingly 
important issue in the survey area. The general soil map 
in this soil survey is a useful tool for those who make 
broad land use decisions in Grand Forks County. 

The soils in Grand Forks County generally are suited 
to cultivated crops. Salinity is a severe limitation, 
however, if the Ojata and Bearden-Antler associations 
are cultivated. Flooding is a hazard on the LaDelle- 
Cashel association. Wetness is the main limitation on the 
Bearden, Antler-Gilby-Svea, and Wyndmere-Tiffany- 
Arveson associations. Soil blowing is a hazard in most 
areas. It is especially severe on the Embden-Inkster and 
Arvilla-Hecla associations. A dense, alkali subsoil 
restricts root penetration in areas of the Barnes- 
Cresbard-Cavour and Nutley-Aberdeen associations. 


Pasture or hay is the second most extensive land use 
in the county. Most of the soils have good potential for 
this use, but cropland is the preferred use. The soil 
limitations that affect cropland also tend to affect pasture 
and hayland, but generally to a lesser extent. The saline 
soils in the Ojata and Bearden-Antler associations have 
poor potential for pasture or hay, though they probably 
are best suited to this use. 


The distribution of urban land in Grand Forks County 
generally is not correlated with soil potential. It 
apparently has been influenced by other considerations. 
The potential of some soils is poor for urban uses. The 
LaDelle-Cashel association has very poor potential for 
urban development because it is highly susceptible to 
stream overflow. The Arvilla-Hecla, Embden-Inkster, and 
Glyndon-Gardena associations have good potential for 
urban development. The Bearden, Antler-Gilby-Svea, and 
Bearden-Antler associations are limited as sites for 
sanitary facilities because of wetness and a slow 
absorption of liquid waste. The potential of these 
associations for urban development can be improved by 
installing a municipal sewer system. If both of the major 
soils in the Arvilla-Hecla association or the Inkster soils 
in the Embden-Inkster association are used as septic 
tank absorption fields, the effluent can pollute ground 
water because these soils are rapidly permeable. 

Recreational development is not extensive in Grand 
Forks County. Areas where the soils have good potential 
for recreational uses are throughout the county. Most are 
areas of the Glyndon-Gardena, Embden-Inkster, and 
Arvilla-Hecla associations. The other associations are 
limited by flooding, wetness, or soil conditions that 
adversely affect the plant cover. 

The extent of wildlife habitat is very limited in the 
county. The soils generaily have good or fair potential for 
one or more types of wildlife habitat. Those used for 
wildlife habitat generally have one or more limitations 
that restrict their potential for other uses. 


detailed soil map units 


17 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and identifies the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into so// phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Bearden silty clay loam is one of several 
phases in the Bearden series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A soil 
complex consists of two or more soils that occur as 
areas so intricately mixed or so small that they cannot 
be shown separately on the soil maps. The pattern and 
Proportion of the soils are somewhat similar in all areas. 
Hamerly-Tonka complex, 0 to 3 percent slopes, is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. These 
dissimiliar soils are described in each map unit. Also, 
some of the more unusual or strongly contrasting soils 
are identified by a special symbol on the soil maps. 


This survey includes some miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits, gravel, is an example. Some 
miscellaneous areas are large enough to be delineated 
on the soil maps. Some that are too small to be 
delineated are identified by a special symbol on the soil 
maps. 

The descriptions, names, and delineations of soils on 
the detailed soil maps of this county do not fully agree 
with those of the soils delineated on the detailed maps 
of adjacent counties. Differences result from a better 
knowledge of soils, modifications in series concepts, and 
variations in the extent of the soils in the counties. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 
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2 一 Parnell silt loam. This deep, level, very poorly 
drained soil is in depressions іп ШІ plains and in areas 
between old glacial beaches. Excess surface water 
frequently ponds on the surface for long periods during 
spring runoff and heavy rainfall. Individual areas range 
from 5 to about 15 acres. 

Typically, the surface layer is black silt loam about 10 
inches thick. The subsoil is about 34 inches thick. It is 
black silty clay loam in the upper part, black, mottled silty 
clay loam in the next part, and very dark gray, mottled 
clay loam in the lower part. The substratum to a depth of 
about 60 inches is very dark grayish brown, mottled 
loam. In the shallower depressions the soil is poorly 
drained and has a mottled subsurface layer. 

Included with this soil in mapping are small areas of 
Antler and Hamerly soils and the moderately saline and 
nonsaline Vallers soils. These soils make up 5 to 15 
percent of the unit. They have a calcareous layer within 
a depth of 16 inches. They are in the higher areas that 
surround the depressions. 

The Parnell soil is slowly permeable. Available water 
capacity is high. Runoff is ponded. A seasonal high 
water table is above or near the surface. The shrink- 
swell potential is high. 

Most areas are used as wetland wildlife habitat. Much 
of the wetland wildlife habitat in the county is in areas of 
this soil. 


This soil generally is unsuited to pasture, hay, and 
most cultivated crops because of excessive wetness. It 
generally is unsuited to windbreaks and environmental 
plantings unless it is drained. Excessive wetness is a 
critical limitation affecting the survival, growth, and vigor 
of trees and shrubs. 

This soil generally is unsuitable as a site for septic 
tank absorption fields and buildings because of the 
ponding. Also, the slow permeability is a limitation in 
septic tank absorption fields and the high shrink-swell 
potential a limitation on building sites. Soils that are 
better suited to these uses generally are nearby. 

The capability subclass is Vw. 


3—Vallers loam. This deep, level, poorly drained soil 
is in seepy areas and on flats on till plains and between 
old glacial beaches. Excess surface water ponds in the 
lower lying areas for brief periods during spring runoff 
and heavy rainfall. Individual areas range from 5 to about 
30 acres. 

Typically, the surface layer is black loam about 8 
inches thick. The substratum to a depth of about 60 
inches is clay loam. It is calcareous to a depth of about 
44 inches. It is dark gray in the upper part, light olive 
gray and mottled in the next part, and olive gray and 
mottled in the lower part. In some areas the surface 
layer is silt loam or clay loam. In the slightly higher lying 
areas, the soil is somewhat poorly drained. In the areas 
between old beaches, a thin cobbly or sandy layer 
commonly is in the upper part of the substratum. 

Included with this soil in mapping are small areas of 
Parnell soils and the moderately saline Vallers soils. 
These soils make up 5 to 15 percent of the unit. Parnell 
soils are very poorly drained and are in depressions. 
They have a fine textured subsoil and contain less lime 
than the Vallers soil. — 

The Vallers soil is moderately slowly permeable. 
Available water capacity is high. Runoff is slow. A 
seasonal high water table is above the surface or within 
a depth of 2.5 feet. 

Most areas are used for cultivated crops or for hay, 
pasture, or wetland wildlife habitat. This soil is suited to 
small grain and sunflowers. Wetness is the main 
limitation if cultivated crops are grown. If surface drains 
are installed, tillage and seeding generally can be more 
timely. Suitable outlets for drains, however, generally are 
not available, particularly in the areas on till plains. The 
soil is highly susceptible to soil blowing. Field 
windbreaks, stripcropping, buffer strips, and crop residue 
management help to control soil blowing. 

А cover of pasture plants or hay is effective in 
controlling soil blowing. If this soil is drained, forage 
production is good. Suitable drainage outlets, however, 
generally are not available. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture in good condition. 

Unless drained, this soil generally is unsuited to the 
trees and shrubs grown as windbreaks and 
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environmental plantings. The excessive wetness is a 
critical limitation affecting survival, growth, and vigor. 

This soil is poorly suited to septic tank absorption 
fields and building site development. The ponding is the 
main hazard. Also, the moderately slow permeability is a 
limitation in septic tank absorption fields. Soils that are 
better suited to these uses generally are nearby. 

The capability subclass is IVw. 


4 一 Arveson loam. This deep, level, poorly drained soil 
is in swales and seepy areas on delta plains and 
between old glacial beaches. The natural drainage 
pattern is poorly defined. Excess surface water 
frequently ponds in the lower lying areas for brief periods 
during spring runoff and heavy rainfall. Individual areas 
range from 5 to about 800 acres. 

Typically, the surface soil is about 15 inches thick. It is 
about 11 inches of black loam over 4 inches of very dark 
gray, calcareous sandy loam. The upper part of the 
substratum is calcareous, dark gray and dark grayish 
brown sandy loam. The lower part to a depth of about 
60 inches is dark grayish brown sand. On some swells 
the soil is somewhat poorly drained. In some places the 
surface layer is sandy loam. In other places the soil does 
not have a calcareous layer within a depth of 16 inches. 
In some areas it contains more clay in the upper part. In 
лег areas the substratum is silt loam or very fine sandy 
oam. 

included with this soil in mapping are small areas of 
Embden and Rauville soils. These soils make up 1 to 10 
percent of the unit. The moderately well drained Embden 
soils are on the higher lying slopes. The very poorly 
drained Rauville soils are in seepy areas and on bottom 
land. They contain more clay and less sand than the 
Arveson soil. 

The Arveson soil is moderately rapidly permeable. 
Available water capacity is moderate. Runoff is ponded. 
A seasonal high water table is above or near the 
surface. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers only if excess 
surface water is removed. The water is removed from 
most areas by natural runoff or deep seepage or by 
constructed drains. The soil is suitable for late seeded 
crops in most years. It is highly susceptible to soil 
blowing. Field windbreaks, crop residue management, 
stripcropping, and buffer strips help to control soil 
blowing. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. The ponded water 
interferes with haying in some years. 

If drained, this soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Measures that control soil 
blowing help to protect seedlings from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and building site development. The ponding is the 
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main hazard. Surface drains and other measures that 
divert runoff can control the ponding, but the seasonal 
high water table is а continuing limitation. Soils that are 
better suited to these uses generally are nearby. 

The capability subclass is ИМ. 


8—Colvin silty clay loam. This deep, level, poorly 
drained soil is on broad flats and in shallow swales on 
glacial lake plains and in seepy areas. The natural 
drainage pattern is poorly defined. Excess surface water 
occasionally ponds in the lower lying areas for short 
periods during spring runoff and heavy rainfall. Individual 
areas range from 5 to about 50 acres. 

Typically, the surface layer is black silty clay loam 
about 11 inches thick. The upper part of the substratum 
is calcareous, dark gray and gray, mottled silty clay loam. 
The next part is grayish brown, mottled silt loam. The 
lower part to a depth of about 60 inches is grayish 
brown, mottled silty clay loam. In some places the 
surface layer is silt loam. In other places the soil 
contains less clay throughout. In the deeper parts of 
some swales and depressions, the calcareous layer is 16 
or more inches below the surface. On some swells the 
soil is somewhat poorly drained. 

included with this soil in mapping are small areas of 
the moderately saline Bearden soils. These soils make 
up as much as 5 percent of the unit. They are somewhat 
poorly drained and are on the higher lying swells. 

The Colvin soil is moderately slowly permeable. 
Available water capacity is high. Runoff is ponded. A 
seasonal high water table is above or near the surface. 
The shrink-swell potential is high. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes if excess surface water is removed. It is 
suitable for late seeded crops in most years. Wetness 
and soil blowing are the main concerns of management. 
Excess surface water is removed from most areas by 
natural runoff or deep seepage or by constructed drains. 
Field windbreaks, stripcropping, crop residue 
management, and buffer strips help to control soil 
blowing. 

A cover of hay or pasture plants is effective in 
controlling soil blowing. The ponded water interferes with 
haying in some years. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

If drained, this soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Measures that control soil 
blowing help to protect seedlings from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and building site development. The ponding is the 
main hazard. Also, the shrink-swell potential is a 
limitation on building sites and the moderately slow 
permeability a limitation in septic tank absorption fields. 
Surface drains help to control the ponding, but the 
seasonal high water table is a continuing limitation. Soils 
that are better suited to these uses generally are nearby. 
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The capability subclass is tlw. 


10—Lamoure silty clay loam. This deep, level, poorly 
drained soil is on flood plains that generally are 
dissected into small, irregularly shaped areas by 
meandering channels. Many areas are isolated by deep 
channels or steep escarpments. This soil is frequently 
flooded for brief periods during spring runoff and heavy 
rainfall. Individual areas generally are narrow and 
sinuous and range from 5 to about 100 acres. 

Typically, the surface soil is about 41 inches thick. It is 
about 15 inches of black silty clay loam over 26 inches 
of black silt loam. The substratum to a depth of about 60 
inches is mottled silt loam. It is very dark gray in the 
upper part and dark gray in the lower part. In some 
areas the surface layer is silt loam. In places a 
calcareous layer is within a depth of 16 inches. 

included with this soil in mapping are small areas of 
the moderately saline Bearden soils and small areas of 
LaDelle and Rauville soils. These soils make up 1 to 15 
percent of the unit. Bearden soils are somewhat poorly. 
drained. They have a calcareous layer within a depth of 
16 inches. The moderately well drained LaDelle soils are 
in the higher lying areas. The very poorly drained 
Rauville soils are on bottom land and in seepy areas. 

The Lamoure soil is moderately permeable. Available 
water capacity is high. Runoff is slow. A seasonal high 
water table is at or near the surface. 

Most areas are used for pasture or hay. A cover of 
pasture plants or hay is effective in controlling soil 
blowing. If a drainage system is installed, forage 
production is good. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. Wetness interferes with 
haying in some years. 

This soil is suited to small grain and sunflowers. The 
wetness caused by the seasonal high water table is the 
main limitation. Also, the seasonal flooding is a hazard 
and the soil is highly susceptible to soil blowing. | 
surface drains are installed, tillage and seeding generally 
can be more timely. Cover crops, buffer strips, and crop 
residue management help to control soil blowing. 

If drained, this soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Measures that control soil 
blowing help to protect seedlings from abrasion. 

This soil generally is unsuitable as a site for septic 
tank absorption fields and buildings because of the 
flooding and the wetness. Soils that are better suited to 
these uses generally are in nearby higher lying areas. 

The capability subclass is IVw. 


11—Dovray clay. This deep, level, poorly drained soil 
is in depressions, in oxbows, and along drainageways on 
glacial lake plains and till plains. The natural drainage 
pattern is poorly defined, but excess surface water is 
removed from most areas by constructed drains. 
Undrained areas frequently are ponded by excess 
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surface water. The drainageways аге subject to stream 
overflow. Individual areas range from 5 to about 80 
acres. 

Typically, the surface soil is black clay about 51 inches 
thick. It is mottled in the lower part. The substratum to a 
depth of about 60 inches is gray, mottled silt loam. In 
some places the surface soil is silty clay. In other places 
it is less than 51 inches thick. In some areas the soil is 
very poorly drained. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Bearden soils on the 
adjacent lake plains. These soils make up 1 to 5 percent 
of the unit. They have a calcareous layer within a depth 
of 16 inches and contain less clay than the Dovray soil. 

The Dovray soil is very slowly permeable. Available 
water сарасіїу-із moderate. Runoff is ponded. А 
seasonal high water table is above or near the surface. 
The shrink-swell potential is high. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes if excess water is removed. it is suitable for late 
seeded crops in most years. Wetness and soil blowing 
are the main concerns of management. Field 
windbreaks, stripcropping, crop residue management, 
and buffer strips help to control soil blowing. Tilling the 
soil and. keeping it in good tilth are difficult because of 
the high content of clay. Tilling at the proper moisture 
content helps to prevent surface compaction and the 
destruction of soil structure. 

A cover of hay or pasture plants is effective in 
controlling.soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

If drained, this soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Measures that control soil 
blowing help to protect seedlings from abrasion. 

This soil generally is unsuitable as a site for septic 
tank absorption fields and buildings. The ponding is the 
main hazard. Also, the very slow permeability is a 
limitation in septic tank absorption fields and the high 
shrink-swell potential a limitation on building sites. Soils 
that are better suited to these uses generally are in 
nearby higher lying areas. 

The capability subclass is ИМ. 


12--5ህ68 loam, 0 to 3 percent slopes. This deep, 
level and nearly level, moderately well drained soil is on 
till plains and in areas between old glacial beaches. It is 
stony in some areas. Individual areas range from 5 to 
about 400 acres. 

Typically, the surface soil is black loam about 19 
inches thick. The subsoil is very dark grayish brown clay 
loam about 12 inches thick. The substratum to a depth 
of about 60 inches is mottled clay loam. It is calcareous 
and grayish brown in the upper part and olive brown in 
the lower part. In some places the soil is well drained 
and has a thinner surface layer. In some areas, generally 
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on the lower lying concave side slopes, it is somewhat 
poorly drained and has a calcareous layer within a depth 
of 16 inches or has a mottled subsoil. 

Included with this soil in mapping are small areas of 
Cresbard, Parnell, and Sioux soils and the moderately 
saline and nonsaline Vallers soils. These soils make up 1 
to 10 percent of the unit. The alkali Cresbard soils are 
on plane side slopes. The very poorly drained Parnell 
Soils are in depressions. The excessively drained Sioux 
soils are on the crest of knolls and ridges. They are 
shallow or very shallow over sand and gravel. The poorly 
drained Vallers soils are on low lying flats. They have a 
calcareous layer within a depth of 16 inches. 

The Svea soil is moderately slowly permeable. 
Available water capacity is high. Runoff is slow. A 
seasonal high water table is at a depth of 4 to 6 feet. 
The shrink-swell potential is moderate. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. Returning crop 
residue to the soil and applying the proper kinds and 
amounts of fertilizer improve tilth and fertility and 
increase the organic matter content. 

А cover of pasture plants ог hay is effective in 
controlling erosion. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the commonly grown trees 
and shrubs. No critical limitations affect the trees and 
shrubs. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The slow absorption of liquid waste 
is a limitation in septic tank absorption fields, but it can 
be overcome by enlarging the field. The moderate 
shrink-swell potential is a limitation on building sites, but 
installing surface and foundation drains and reinforcing 
basement and foundation walls help to prevent the 
structural damage caused by shrinking and swelling. The 
wetness is a limitation on sites for dwellings with 
basements. Subsurface drains help to prevent seepage 
into basements. 

The capability subclass is llc. 


13B—Barnes loam, 3 to 6 percent slopes. This 
deep, undulating, well drained soil is on till plains. Slopes 
are abruptly terminated by short, steep escarpments in 
some areas adjacent to streams. Individual areas range 
from about 5 to more than 100 acres. 

Typically, the surface soil is black loam about 11 
inches thick. The subsoil is dark brown loam about 11 
inches thick. The substratum to a depth of about 60 
inches is loam. It is calcareous and grayish brown in the 
upper part and olive brown and mottled in the lower part. 
On some concave side slopes, the surface soil is more 
than 16 inches thick. In some areas on the crest of 
knolls, the soil does not have a subsoil. 

Included with this soil in mapping are small areas of 
Cresbard, Hamerly, Parnell, and Sioux soils and the 
moderately saline Vallers soils. These soils make up 1 to 
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15 percent of the unit. The alkali Cresbard soils are on 
side slopes. The somewhat poorly drained Hamerly soils 
are on concave side slopes. They have a calcareous 
layer within a depth of 16 inches. The very poorly 
drained Parnell soils are in depressions. The excessively 
drained Sioux soils are on the crest of knolls and ridges. 
They are shallow or very shallow over sand and gravel. 
The poorly drained Vallers soils are on low lying flats. 

The Barnes soil is moderately slowly permeable. 
Available water capacity is high. Runoff is medium. The 
shrink-swell potential is moderate. 

Most areas are used for cultivated crops. This soil is 
Suited to small grain and sunflowers. Water erosion is 
the main hazard. It can be controlled by grassed 
waterways and diversions. Returning crop residue to the 
Soil increases the infiltration rate and reduces the runoff 
rate. 

A cover of pasture plants or hay is effective in 
controlling water erosion. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to nearly all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. No critical limitations affect the trees and 
shrubs. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The slow absorption of liquid waste 
is a limitation in septic tank absorption fields, but it can 
be overcome by enlarging the field. The moderate 
shrink-swell potential is a limitation on building sites, but 
installing surface and foundation drains and reinforcing 
basement and foundation walls help to prevent the 
structural damage caused by shrinking and swelling. 

The capability subclass is Пе. 


15D—Buse-Svea loams, 1 to 15 percent slopes. 
These deep soils are on breaks to drainageways on till 
plains. The strongly sloping, well drained Buse soil is on 
the crest and shoulders of slopes, and the nearly level to 
moderately sloping, moderately well drained Svea soil is 
on the plane and concave lower side slopes. In some 
areas adjacent to streams, slopes are abruptly 
terminated by short, steep escarpments. In some areas 
the soils are stony. Individual areas range from 15 to 
about 100 acres. They are about 55 percent Buse soil 
and 35 percent Svea soil. The two soils occur as areas 
so closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Buse soil is very 
dark grayish brown loam about 7 inches thick. The upper 
part of the substratum is calcareous, light brownish gray 
and grayish brown loam. The lower part to a depth of 
about 60 inches is dark grayish brown, mottled clay 
loam. In places the surface layer is less than 7 inches 
thick. In some areas between old glacial beaches, the 
Soil contains less sand. 

Typically, the surface soil of the Svea soil is black 
loam about 16 inches thick. The subsoil is very dark 
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grayish brown clay loam about 10 inches thick. The 
substratum to a depth of about 60 inches is clay loam. It 
is calcareous and grayish brown in the upper part and is 
olive brown and mottled in the lower part. On some of 
the lower lying concave side slopes, the soil is 
somewhat poorly drained and has a calcareous layer 
within a depth of 16 inches. On some convex side 
slopes, it is well drained and has surface soil that is less 
than 16 inches thick. In some areas between old glacial 
beaches, it contains less sand. 

Included with these soils in mapping are small areas of 
Cresbard, Lamoure, and Sioux soils. These included soils 
make up 1 to 10 percent of the unit. The moderately well 
drained, alkali Cresbard soils are on plane side slopes 
on till plains. The poorly drained Lamoure soils are on 
flood plains. The excessively drained Sioux soils are on 
the crest of ridges and knolls. They are shallow or very 
shallow over sand and gravel. 

The Barnes and Svea soils are moderately slowly 
permeable. Available water capacity is high. Випой is 
rapid on the Визе soil and slow on the Svea soil. A 
seasonal high water table is at a depth of 4 to 6 feet in 
the Svea soil. The shrink-swell potential is moderate in 
both soils. 

Most areas are used for pasture. А few areas are 
cultivated. These soils are unsuited to most cultivated 
crops and to hay because they are highly susceptible to 
soil blowing and water erosion and are nearly level to 
strongly sloping. A good cover of pasture plants or hay is 
effective in controlling soil blowing and water erosion. 
Timely deferment of grazing, proper stocking rates, and 
pasture rotation help to keep the pasture in good 
condition. 

The Svea soil is suited to the commonly grown trees 
and shrubs, but the Buse soil generally is unsuited. 
Scalp-planted trees and shrubs can be established on 
the Buse soil, but optimum survival, growth, and vigor 
are unlikely. Few critical limitations affect trees and 
shrubs on the Svea soil. Measures that control soil 
blowing help to protect seedlings from abrasion. 

The Svea soil is suitable as a site for buildings, but the 
Buse soil is poorly suited. The moderate shrink-swell 
potential and the slope are the main limitations. Also, the 
wetness of the Svea soil is a limitation on sites for 
dwellings with basements. Installing surface and 
foundation drains and reinforcing basement and 
foundation walls help to prevent the structural damage 
caused by shrinking and swelling. Terraces help to 
control runoff, and subsurface drains help to prevent 
seepage into basements. The more nearly level areas 
should be selected as sites for buildings. Otherwise, the 
buildings should be designed to conform to the natural 
slope of the land. Land shaping is needed in some 
areas. 

These soils are suitable as septic tank absorption 
fields. The slow absorption of liquid waste is a limitation, 
but it can be overcome by enlarging the field. 

The capability subclass is Vle. 
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15E—Buse-Svea loams, 1 to 25 percent slopes. 
These deep soils are on breaks to drainageways on till 
plains and in areas between old glacial beaches. The 
strongly sloping and moderately steep, well drained Buse 
soil is on the crest and shoulders of slopes, and the 
nearly level to moderately sloping, moderately well 
drained Svea soil is on the plane and convex lower side 
slopes. In some areas adjacent to streams, slopes are 
abruptly terminated by short, steep escarpments. In 
some areas the soils are stony. Individual areas range 
from 15 to more than 100 acres. They are about 60 
percent Buse soil and 30 percent Svea soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately is not practical. 

Typically, the Buse soil has a surface layer oi very 
dark grayish brown loam about 7 inches thick. The upper 
part of the substratum is calcareous, light brownish gray 
and grayish brown loam. The lower part to a depth of 
about 60 inches is darkcgrayish brown, mottled clay 
loam. In places the surface layer is less than 7 inches 
thick. In some areas between old glacial beaches, the 
soil contains less sand. 

Typically, the surface soil of the Svea soil is black 
loam about 16 inches thick. The subsoil is very dark 
grayish brown clay loam about 10 inches thick. The 
substratum to a depth of about 60 inches is clay loam. It 
is calcareous and grayish brown in the upper part and is 
olive brown and mottled in the lower part. On some of 
the lower lying concave side slopes, the soil is 
somewhat poorly drained and has a calcareous layer 
within a depth of 16 inches. On some of the convex side 
slopes, it is well drained and has surface soil that is less 
than 16 inches thick. In some areas between old glacial 
beaches, it contains less sand. 

Included with these soils in mapping are small areas of 
Cresbard, Kloten, Lamoure, and Sioux soils. These 
included soils make up 1 to 10 percent of the unit. The 
moderately well drained, alkali Cresbard soils are on the 
plane side slopes on till plains. The well drained Kloten 
soils are on convex shoulder slopes. They are very 
shallow or shallow over shale. The poorly drained 
Lamoure soils are on flood plains. The excessively 
drained Sioux soils are on the crest of slopes. They are 
very shallow or shallow over sand and gravel. 

The Buse and Svea soils are moderately slowly 
permeable. Available water capacity is high. Runoff is 
very rapid on the Buse soil and slow on the Svea soil. A 
seasonal high water table is at a depth of 4 to 6 feet in 
the Svea soil. The shrink-swell potential is moderate in 
both soils. 

Most areas are used for pasture or support native 
hardwoods. A few areas are cultivated. These soils are 
unsuited to most cultivated crops and to hay because 
they are highly susceptible to soil blowing and water 
erosion and are nearly level to moderately steep. A good 
cover of pasture plants is effective in controlling soil 
blowing and water erosion. Timely deferment of grazing, 
proper stocking rates, and pasture rotation help to keep 
the pasture in good condition. 


Soil survey 


The Svea soil is suited to the commonly grown trees 
and shrubs, but the Buse soil generally is unsuited. 
Scalp-planted trees and shrubs can be established on 
the Buse soil, but optimum survival, growth, and vigor 
are unlikely. Few critical limitations affect trees and 
shrubs on the Svea soil. Measures that control soil 
blowing help to protect seedlings from abrasion. 

The Svea soil is suitable as a site for buildings, but the 
Buse soil generally is unsuited because of the slope. The 
shrink-swell potential of the Svea soil is a limitation on all 
building sites. Also, the wetness of this soil is a limitation 
on sites for dwellings with basements. Because the 
steeper areas are unstable and are subject to slumping, 
the more nearly level areas should be selected as 
building sites. Otherwise, the buildings should be 
designed to conform to the natural slope of the land. 
Land shaping is needed in some areas. Installing surface 
and foundation drains and reinforcing basement and 
foundation walls help to prevent the structural damage 
caused by shrinking and swelling. Terraces help to 
control runoff, and subsurface drains help to prevent 
seepage into basements. 

The Svea soil is suitable as a septic tank absorption 
field; but.the.Buse soil generally is unsuitable because of 
the slope. The slow absorption of liquid waste in both 
soils is a limitation, but it can be overcome by enlarging 
the field. 

The capability subclass is Vile. 


16—Lallie silty clay loam, ponded. This deep, level, 
very poorly drained, saline soil is in sloughs and 
intermittent lake basins on glacial lake plains. It is 
ponded for very long periods. The natural drainage 
pattern is poorly defined. Individual areas range from 40 
to about 1,200 acres. 

Typically, about 3 inches of black, partly decomposed 
organic material is at the surface. The surface layer is 
dark olive gray silty clay loam about 4 inches thick. The 
upper part of the substratum is dark olive gray, mottled, 
stratified silty clay loam. The next part is olive gray, 
mottled, stratified silty clay. The lower part to a depth of 
about 60 inches is dark gray, mottled silty clay. In places 
the soil is slightly saline. In some areas the substratum 
contains more sand. In other areas the soil is stony. 

Included with this soil in mapping are small areas of 
Ojata soils, which make up 1 to 10 percent of the unit. 
These poorly drained soils are on the higher lying flats. 

The Lallie soil is slowly permeable. Available water 
capacity is moderate. Runoff is ponded. A seasonal high 
water table is above or near the surface throughout the 
year. The shrink-swell potential is high. The soil is 
moderately saline to strongly saline. 

Most areas of this soil are used for wetland wildlife 
habitat. The soil is suited to this kind of wildlife habitat. 
Because of the ponding, a lack of suitable drainage 
outlets, and the moderate salinity, it generally is 
unsuitable for most cultivated crops and for pasture, hay, 
and trees and shrubs. 
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This soil generally is unsuitable as a site for septic 
tank absorption fields and buildings because of the 
ponding. Also, the slow permeability is a limitation in 
septic tank absorption fields and the shrink-swell 
potential a limitation on building sites. Soils that are 
better suited to these uses generally are nearby. 

The capability subclass is УШ. 


17—Vang loam, 0 to 3 percent slopes. This deep, 
level and nearly level, well drained soil is on delta plains 
and stream terraces. It is moderately deep over sand 
and gravel. Individual areas range from 5 to about 160 
acres. 

Typically, the surface layer is black loam about 10 
inches thick. The subsoil is very dark grayish brown, 
mottled clay loam about 12 inches thick. The upper part 
of the substratum is dark grayish brown sandy clay loam. 
The lower part to a depth of about 60 inches is very dark 
grayish brown very shaly coarse sand and coarse sand. 
іп places the substratum has a lower content of shale. In 
a few areas, the surface layer is less than 10 inches 
thick and sand and gravel are within a depth of 20 
inches. 

Included with this soil in mapping are small areas of 
Sioux and Walsh soils, which make up 1 to 10 percent of 
the unit. The excessively drained Sioux soils are on the 
crest of knolls. They are shallow or very shallow over 
sand and gravel. The moderately well drained Walsh 
soils are deep over sand and gravel: 

The Vang soil is moderately permeable in the upper 
part and rapidly permeable in the lower part. Available 
water capacity is moderate. Runoff is slow. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. Droughtiness, 
which results from the moderate available water 
capacity, is a limitation during extended dry periods. 
Also, soil blowing is a hazard. Crop residue management 
and green manure crops conserve moisture. Field 
windbreaks, stripcropping, and buffer strips help to 
control soil blowing. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to the drought resistant trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Optimum survival, growth, and 
vigor, however, are not likely. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. It readily absorbs but does not 
adequately filter the liquid waste in septic tank 
absorption fields. The poor filtering capacity may result in 
the pollution of ground water. The sides of shallow 
excavations tend to cave in unless they are shored. 

The capability subclass is Ils. 


19—Hamerly loam, 1 to 3 percent slopes. This 
deep, nearly level, somewhat poorly drained soil is on 
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the low lying plane and slightly concave slopes on till 
plains. Individual areas range from 5 to about 100 acres. 

Typically, the surface layer is black loam about 8 
inches thick. The upper part of the substratum is 
calcareous, light brownish gray loam. The lower part to a 
depth of about 60 inches is olive, mottled loam. On the 
higher lying side slopes, the soil is moderately well 
drained and does not have a calcareous layer within a 
depth of 16 inches. 

Included with this soil in mapping are small areas of 
Cresbard and Parnell soils and the moderately saline 
and nonsaline Vallers soils. These soils make up 1 to 10 
percent of the unit. The moderately well drained, alkali 
Cresbard soils are on the higher lying side slopes. The 
very poorly drained Parnell soils are in depressions. They 
have a fine textured subsoil. The poorly drained Vallers 
soils are on the lower lying flats. 

The Hamerly soil is moderately slowly permeable. 
Available water capacity is high. Runoff is slow. A 
seasonal high water table is at a depth of 1.5 to 3 feet. 
The shrink-swell potential is moderate. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. Soil blowing is a 
hazard, however, if cultivated crops are grown. It can be 
controlled by field windbreaks, stripcropping, cover 
crops, and buffer strips. On fall tilled fields it can be 
controlled by leaving crop residue on the surface 
throughout the winter. The wetness caused by the 
seasonal high water table delays spring seeding in some 
years. 

А cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and building site development. Wetness is the 
main limitation. Also, the moderately slow permeability is 
a limitation in septic tank absorption fields and the 
shrink-swell potential a limitation on building sites. 
Surface drains reduce the wetness, but the seasonal 
high water table is a continuing limitation. Subsurface 
drains help to prevent seepage into basements. Installing 
surface and foundation drains and reinforcing basement 
and foundation walls help to prevent the structural 
damage caused by shrinking and swelling. The slow 
absorption of liquid waste in septic tank absorption fields 
can be overcome by enlarging the field. 

The capability subclass is Пе. 


23—Cresbard-Cavour loams, 0 to 3 percent slopes. 
These deep, level and nearly level, moderately well 
drained, alkali soils are on till plains. The Cresbard soil is 
on the higher lying plane side slopes. The Cavour soil is 
on the lower plane and slightly convex side slopes. 
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Individual areas range from about 5 to several hundred 
acres. They are about 50 percent Cresbard soil and 30 
percent Cavour soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface soil of the Cresbard soil is loam 
about 10 inches thick. It is black in the upper part and 
very dark gray in the lower part. The subsoil is black clay 
loam about 12 inches thick. The upper part of the 
substratum is calcareous, dark grayish brown clay loam 
that is mottled below a depth of about 28 inches. The 
lower part to a depth of about 60 inches is grayish brown 
and dark grayish brown, mottled clay loam. In some 
cultivated areas plowing has mixed the upper part of the 
subsoil with the surface soil. 

Typically, the surface layer of the Cavour soil is black 
loam about 8 inches thick. The subsurface layer is very 
dark gray loam about 4 inches thick. The subsoil is about 
15 inches thick. It is black clay in the upper part and 
dark grayish brown clay loam in the lower part. The 
substratum to a depth of about 60 inches is dark grayish 
brown and grayish brown, mottled clay loam. In some of 
the lower lying areas in swales and on flats, the surface 
soil is less than 12 inches thick and visible salts are 
within a depth of 16 inches. 

Included with these soils in mapping are small areas of 
Barnes, Buse, Hamerly, Parnell, and Svea soils, which 
make up. 10 to 20 percent of the unit. These included 
soils do not have an alkali subsoil. Barnes soils are well 
drained and are on convex side slopes. Buse soils are 
well drained and are on the crest of knolls. They do not 
have a subsoil. Hamerly soils are somewhat poorly 
drained and are on the lower lying side slopes. They 
have a calcareous layer within a depth of 16 inches. 
Parnell soils are very poorly drained and are in 
depressions. Svea soils are on the lower concave side 
slopes. 

Permeability is moderately slow in the Cresbard soil 
and slow in the Cavour soil. Available water capacity is 
moderate in both soils. Runoff is slow. The shrink-swell 
potential is high. The dense subsoil restricts the depth to 
which roots can penetrate. 

Most areas are used for cultivated crops. These soils 
are suited to small grain and sunflowers. The subsoil 
restricts root penetration, however, and moisture stress 
retards the growth of crops in most years. Planting green 
manure crops and returning crop residue to the soil 
increase the content of organic matter and thus improve 
tilth and soil structure. Including deep rooted legumes in 
the cropping sequence helps to loosen the dense 
subsoil. Tilling when the soil is wet increases the extent 
of surface crusting and clodding, both of which result in 
a poor seedbed. 

A cover of pasture plants or hay improves tilth. Deep 
rooted legumes, such as alfalfa and sweetclover, help to 
loosen the dense subsoil. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 


Soil survey 


The Cresbard soil is suited to many of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. The Cavour soil generally is 
unsuited, however, because of the severe alkalinity and 
the restricted root zone. 

These soils are suitable as sites for septic tank 
absorption fields and buildings. The slow absorption of 
liquid waste is a limitation in septic tank absorption 
fields, but it can be overcome by enlarging the.field. The 
shrink-sweil potential is a limitation on sites for buildings, 
but installing surface and foundation drains and 
reinforcing basement and foundation walls help to 
prevent the structural damage caused by shrinking and 
swelling. 

The capability subclass is Ills. 


23B—Barnes-Cresbard loams, 1 to 6 percent 
slopes. These deep, nearly level and gently sloping soils 
are on till plains. The well drained Barnes soil is on 
convex side slopes and the crest of low knolls. The 
moderately well drained, alkali Cresbard soil is on the 
lower lying plane side slopes. In some areas the soils 
are stony. Individual areas range from 5 to about 100 
acres. They are about 60 percent Barnes soil and 30 
percent Cresbard soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is dark brown 
clay loam about 9 inches thick. The upper part of the 
substratum is calcareous, light olive brown clay loam 
about 9 inches thick. The lower part to a depth of about 
60 inches is light olive brown, mottled clay loam. In 
places the surface layer is more than 7 inches thick. In 
some areas on the crest of knolls, the soil does not have 
a subsoil. 

Typically, the Cresbard soil has a black loam surface 
layer about 8 inches thick. The subsoil is clay loam 
about 16 inches thick. It is very dark gray in the upper 
part and very dark grayish brown in the lower part. The 
upper part of the substratum is calcareous, dark grayish 
brown clay loam that has segregated masses of gypsum 
crystals. The lower part to a depth of about 60 inches is 
light olive brown loam. In places the subsoil lacks strong 
columnar structure. 

Included with these soils in mapping are small areas of 
Hamerly, Miranda, Parnell, and Sioux soils, which make 
up 1 to 10 percent of the unit. The somewhat poorly 
drained Hamerly soils are on the lower lying side slopes. 
They have a calcareous layer within a depth of 16 
inches. The somewhat poorly drained, alkali Miranda 
soils have visible salts within a depth of 16 inches. Their 
surface soil is thinner than that of either the Barnes or 
the Cresbard soil. The very poorly drained Parnell soils 
are in depressions. The excessively drained Sioux soils 
are on the crest of knolls and ridges. They are shallow 
or very shallow over sand and gravel. 

The Barnes and Cresbard soils are moderately slowly 
permeable. Available water capacity is high in the Barnes 
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soil and moderate in the Cresbard soil. Runoff is medium 
on both soils. The shrink-swell potential is high in the 
Cresbard soil and moderate in the Barnes soil. The 
dense subsoil of the Cresbard soil restricts the depth to 
which roots can penetrate. 

Most areas are used for cultivated crops. These soils 
are suited to small grain and sunflowers. Water erosion 
on both soils and the high alkalinity and dense subsoil of 


the Cresbard soil are the main concerns of management. 


Also, moisture stress retards the growth of crops on the 
Cresbard soil. Grassed waterways and diversions help to 
control water erosion. Returning crop residue to the soil 
increases the infiltration rate and decreases the runoff 
rate. Planting green manure crops and returning crop 
residue to the soil increase the content of organic matter 
and thus improve tilth and soil structure. Including deep 
rooted legumes in the cropping sequence helps to 
loosen the subsoil of the Cresbard soil. 

А cover of pasture plants or hay is effective in 
controlling water erosion and improving tilth. Deep 
rooted legumes, such as alfalfa and sweetclover, help to 
loosen the dense subsoil of the Cresbard soil. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

These soils are suited to nearly all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. 

These soils are suitable as sites for septic tank 
absorption fields and buildings. The slow absorption of 
liquid waste is a limitation in septic tank absorption 
fields, but it can be overcome by enlarging the field. The 
shrink-swell potential is a limitation on sites for buildings, 
but installing surface and foundation drains and 
reinforcing basement and foundation walls help to 
prevent the structural damage caused by shrinking and 
swelling. 

The capability subclass is Пе. 


25—Overly silty clay loam, 0 to 3 percent slopes. 
This deep, level and nearly level, moderately well 
drained soil is on glacial lake plains. Individual areas 
range from 10 to about 400 acres. 

Typically, the surface soil is black silty clay foam about 
12 inches thick. The subsoil is very dark grayish brown 
silty clay loam about 11 inches thick. The upper part of 
the substratum is calcareous, dark grayish brown silt 
loam. The next part is calcareous, dark grayish brown, 
mottled silty clay loam. The lower part to a depth of 
about 60 inches is dark grayish brown, mottled silty clay 
loam. Іп some places the surface soil is silt loam or silty 
clay. In other places the soil contains less clay. In some 
swales it is somewhat poorly drained and has a 
calcareous layer within a depth of 16 inches. On some 
swells and side slopes, the surface layer is less than 7 
inches thick. In some areas adjacent to drainageways, 
the soil is gently sloping. 

Included with this soil in mapping are small areas of 
the poorly drained Colvin and Perella soils in the deeper 
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swales and depressions. These soils make up 1 to 10 
percent of the unit. 

The Overly soil is moderately slowly permeable. 
Available water capacity is high. Runoff is slow. The 
shrink-swell potential is moderate. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes. Returning crop residue to the soil and applying 
a proper kind and amount of fertilizer improve tilth and 
fertility and increase the content of organic matter. 

This soil is suited to pasture and hay. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
help to keep the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. No critical limitations affect the trees and 
shrubs. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The shrink-swell potential is a 
limitation on sites for buildings, but installing surface and 
foundation drains and reinforcing basement and 
foundation walls help to prevent the structural damage 
caused by shrinking and swelling. The slow absorption of 
liquid waste is a limitation in septic tank absorption 
fields, but'it can be overcome by enlarging the field. 

The capability subclass is llc. 


26—Bearden-Overly silty clay loams, 0 to 3 
percent slopes. These deep soils are on glacial lake 
plains. The level, somewhat poorly drained Bearden soil 
is on flats and in swales. The nearly level, moderately 
well drained Overly soil is оп swells. Individual areas 
range from 5 to about 100 acres. They are about 65 
percent Bearden soil and 30 percent Overly soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately is not practical. 

Typically, the surface layer of the Bearden soil is black 
silty clay loam about 10 inches thick. The upper part of 
the substratum is calcareous, gray silty clay loam. The 
next part is light olive brown, mottled silt loam. The lower 
part to a depth of about 60 inches is grayish brown and 
light brownish gray, mottled silty clay loam. In places the 
surface layer is silt loam. In the deeper parts of some 
swales, the soil is poorly drained. In some areas it 
contains less clay. 

Typically, the surface soil of the Overly soil is black 
silty clay loam about 12 inches thick. The subsoil is very 
dark grayish brown silty clay loam about 11 inches thick. 
The upper part of the substratum is calcareous, dark 
grayish brown silt loam. The next part is calcareous, dark 
grayish brown, mottled silty clay loam. The lower part to 
a depth of about 60 inches is dark grayish brown, 
mottled silty clay loam. in some areas the surface soil is 
silt loam. In other areas it is less than 12 inches thick. In 
places the soil contains less clay. In some areas 
adjacent to drainageways, it is gently sloping. 

Included with these soils in mapping are small areas of 
the poorly drained Perella soils in the deeper parts of 
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some depressions. These included soils make up 1 to 5 
percent of the unit. 

The Bearden and Overly soils are moderately slowly 
permeable. Available water capacity is high. Runoff is 
slow. A seasonal high water table is at a depth of 1.5 to 
2.5 feet in the Bearden soil. The shrink-swell potential is 
moderate in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, sugar beets, and 
potatoes. Soil blowing is a hazard, however, if cultivated 
crops are grown. It can be controlled by field 
windbreaks, crop residue management, cover crops, 
stripcropping, and buffer strips. The wetness caused by 
the seasonal high water table in the Bearden soil delays 
spring seeding in some years. Surface drains improve 
the likelihood of timely tillage and seeding. 

A cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

These soils are suited to most of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. The species selected should be tolerant of the 
seasonal high water table in the Bearden soil. Measures 
that control soil blowing help to protect seedlings from 
abrasion. 

The Overly soil is suitable as a site for septic tank 
absorption fields and buildings. The Bearden soil is 
poorly suited, however, because it is wet. Surface drains 
reduce the wetness, but the seasonal high water table is 
a continuing limitation. The shrink-swell potential of both 
5015 is a limitation on building sites, but installing surface 
and foundation drains and reinforcing basement and 
foundation walls help to prevent the structural damage 
caused by shrinking and swelling. The slow absorption of 
liquid waste is a limitation if either of the soils is used as 
a septic tank absorption field, but it can be overcome by 
enlarging the field. 

The capability subclass is Пе. 


29—Velva sandy loam, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is on flood plains. It 
is flooded by stream overflow for short periods in some 
years. The flood plains generally are dissected into 
small, irregularly shaped areas by meandering channels 
and generally are isolated by deep channels or steep 
escarpments. Individual areas range from 5 to about 100 
acres. 

Typically, the surface layer is black sandy loam about 
7 inches thick. The subsoil is black sandy loam about 8 
inches thick. The upper part of the substratum is dark 
grayish brown sandy loam. The next part is very dark 
grayish brown fine sandy loam. The lower part to a depth 
of about 60 inches is stratified, dark grayish brown sandy 
loam and dark gray sand. In a few areas the surface 
layer and subsoil are loam or silt loam. 

Included with this soil in mapping are small areas of 
Lamoure, Rauville, and Sioux soils, which make up 1 to 
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10 percent of the unit. The poorly drained Lamoure and 
very poorly drained Rauville soils are along 
drainageways. They contain more clay and less sand 
than the Velva soil. The excessively drained Sioux soils 
are on terraces and on point bars within meander beits. 
They do not have a subsoil. 

The Velva soil is moderately rapidly permeable. 
Available water capacity is high. Runoff is slow. 

Most areas support native hardwoods. Some areas 
have been cleared. 

This soil is suited to small grain and sunflowers. Soil 
blowing is a hazard, however, if cultivated crops are 
grown. It can be controlled by field windbreaks, 
stripcropping, cover crops, and buffer strips. On fall tilled 
fields it can be controlled by leaving crop residue on the 
surface throughout the winter. Occasionally, streams 
overflow in the spring, but the floodwater usually recedes 
in time for spring planting. Late seeded crops, such as 
flax or millet, can be seeded in years when the soil is 
flooded late in spring. 

This soil is suited to pasture and hay. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
ћејр to keep the pasture in good condition. 

This soil is suited to all of the commonly grown trees 
and shrubs. Measures that control soil blowing help to 
protect seedlings from abrasion. 

Because it is subject to flooding, this soil generally is 
unsuitable as a site for septic tank absorption fields and 
buildings. Dams and channels help to protect some 
areas from floodwater, but in most areas a less flood 
prone soil should be selected. Such soils generally are 
nearby. 

The capability subclass is llle. 


30 一 Walsh loam, 0 to 3 percent slopes. This deep, 
level and nearly level, moderately well drained soil is on 
delta plains. Individual areas range from 10 to about 500 
acres. 

Typically, the surface soil is black loam about 18 
inches thick. The subsoil is loam about 22 inches thick. It 
is black in the upper part and dark brown and mottled in 
the lower part. The substratum to a depth of about 60 
inches is very dark grayish brown, mottled clay loam and 
silty clay loam. In places, the surface soil is silty clay 
loam and a layer in which lime has accumulated is in the 
upper part of the substratum. In some of the lower lying 
shallow swales, the soil is somewhat poorly drained. In 
some areas it is moderately deep over sand and gravel. 

Included with this soil in mapping are small areas of 
Embden, Inkster, and Tiffany soils, which make up 1 to 
10 percent of the unit. Embden and Inkster soils contain 
less clay than the Walsh soil. Tiffany soils are poorly 
drained and are in swales and depressions. 

The Walsh soil is moderately permeable. Available 
water capacity is high. Runoff is medium. A seasonal 
high water table is at a depth of 4 to 6 feet. The shrink- 
swell potential is moderate. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
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potatoes. Returning crop residue to the soil and applying 
a proper kind and amount of fertilizer improve tilth and 
fertility and increase the organic matter content. 

A cover of hay or pasture plants is effective in 
controlling erosion. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. No critical limitations affect the trees and 
shrubs. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The shrink-swell potential is а 
limitation on all building sites, and the wetness is a 
limitation on sites tor dwellings with basements. Also, the 
wetness and the moderate permeability are limitations in 
septic tank absorption fields. Subsurface drains help to 
prevent seepage into basements. Surface drains help to 
remove excess water. Installing surface and foundation 
drains and reinforcing basement and foundation walls 
help to prevent the damage caused by shrinking and 
swelling. Enlarging septic tank absorption fields helps to 
overcome the slow absorption of liquid waste. 

The capability subclass is llc. 


35—Rauville silt loam. This deep, level, very poorly 
drained soil is on bottom land and in seepy areas. It is 
frequently flooded for brief periods during spring runoff 
and heavy rainfall. The landscape generally is dissected 
into small, irregularly shaped areas by meandering 
channels, and many areas are isolated by deep channels 
or steep escarpments. individual areas generally are long 
and narrow and range from 5 to about 100 acres. 

Typically, about 2 inches of black, partly decomposed 
organic material is at the surface. The surface layer is 
black silt loam about 7 inches thick. The next 23 inches 
is very dark gray silty clay loam. The upper part of the 
substratum is dark gray silty clay loam. The lower part to 
a depth of about 60 inches is light brownish gray loamy 
sand. In places the soil is poorly drained. In some areas, 
the surface soil is thinner and a calcareous layer is 
within 16 inches of the surface. In other areas the 
surface layer is silty clay loam. 

Included with this soil in mapping are small areas of 
Bearden and LaDelle soils, which make up 1 to 5 
percent of the unit. Bearden soils are moderately saline 
and somewhat poorly drained. LaDelle soils are 
moderately well drained and are on the higher lying parts 
of flood plains. 

The Rauville soil is moderately slowly permeable. 
Available water capacity is high. Runoff is very slow. A 
seasonal high water table is at or near the surface. 

Most areas are idle or are used as wetland wildlife 
habitat. Much of the wetland wildlife habitat in the county 
is in areas of this soil. 

This soil is unsuited to most cultivated crops and to 
pasture and hay because of excessive wetness. It 
generally is unsuited to trees and shrubs unless it is 
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drained. The excessive wetness is a critical limitation 
affecting the survival, growth, and vigor of trees and 
shrubs. 

This soil generally is unsuitable as a site for septic 
tank absorption fields and buildings because of the 
flooding and the wetness. Also, the moderately slow 
permeability is a limitation in septic tank absorption 
fields. Soils that are better suited to these uses generally 
are nearby. 

The capability subclass is Vw. 


39—Vallers-Manfred clay loams, saline. These deep, 
level soils are on low lying flats and along drainageways 
on till plains. They are ponded for brief periods during 
spring runoff and heavy rainfall. The poorly drained, 
moderately saline Vallers soil is on slightly concave and 
plane slopes. The very poorly drained, alkali Manfred soil 
is in the lower lying depressions and swales. In some 
areas the soils are stony. Individual areas range from 5 
to about 50 acres. They are about 55 percent Vallers soil 
and 35 percent Manfred soil. The two soils occur as 
areas so closely intermingled or so small that mapping 
them separately is not practical. 

Typically, the surface soil of the Vallers soil is black 
clay loam about 14 inches thick. It has masses of salt 
crystals. The upper part of the substratum is calcareous, 
gray and dark gray clay loam. The lower part to a depth 
of about 60 inches is gray, mottled clay loam. In some 
places the soil is somewhat poorly drained. In other 
places it is slightly saline or strongly saline. In some 
areas the surface layer is silty clay loam. In other areas 
the surface soil is more than 14 inches thick. 

Typically, the surface layer of the Manfred soil is black 
clay loam about 8 inches thick. The subsoil is black clay 
loam about 6 inches thick. The upper part of the 
substratum is calcareous, dark grayish brown, mottled 
clay loam. The next part is grayish brown, mottled clay 
loam. The lower part to a depth of about 60 inches is 
gray, mottled loam. In places the surface layer is silty 
clay loam. 

Included with these soils in mapping are small areas of 
Hamerly and Parnell soils and nonsaline Vallers soils. 
These included soils make up 1 to 10 percent of the 
unit. The somewhat poorly drained Hamerly soils are on 
the higher lying plane and slightly concave slopes. The 
very poorly drained Parnell soils are in depressions. 

Permeability is moderately slow in the Vallers soil and 
slow in the Manfred soil. Available water capacity is 
moderate in both soils. Runoff is slow on the Vallers. soil 
and ponded on the Manfred soil. А seasonal high water 
table is near or above the surface of both soils. The 
Vallers soil is slightly saline to strongly saline. The 
Manfred soil has a high shrink-swell potential. Its dense 
subsoil restricts the depth to which roots can penetrate. 

Most areas are used for pasture or wildlife habitat or 
are idle. A few areas are cultivated along with adjacent 
areas where productivity is higher. These soils are suited 
to wetland wildlife habitat. They generally are unsuited to 
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small grain, sunflowers, pasture and һау, and windbreaks 
and environmental plantings because of excessive 
wetness, severe salinity and alkalinity, and susceptibility 
to soil blowing. 

These soils generally are unsuitable as sites for septic 
tank absorption fields and buildings because of the 
ponding. Also, the slow or moderately slow permeability 
is a limitation in septic tank absorption fields and the 
shrink-sweil potential of the Manfred soil a limitation on 
building sites. Soils that are better suited to these uses 
generally are nearby. 

The capability subclass is Vw. 


41—Bearden-Perella silty clays. These deep, level 
soils are on glacial lake plains. The somewhat poorly 
drained Bearden soil is on plane and slightly convex 
slopes. The poorly drained Perella soil is in depressions. 
It is subject to ponding. The natural drainage pattern is 
poorly defined, but excess surface water is removed 
from most areas by constructed drains. individual areas 
range from about 10 to several hundred acres. They are 
about 55 percent Bearden soil and 35 percent Perella 
soil. The two soils occur as areas so closely intermingled 
or so small that mapping them separately is not 
practical. 

Typically, the Bearden soil has a black silty clay 
surface layer about 9 inches thick. The upper part of the 
substratum is calcareous, dark grayish brown and brown, 
mottled silty clay loam. The next part is grayish brown, 
mottled silty clay loam. The lower part to a depth of 
about 60 inches is dark grayish brown, mottled silty clay. 
On some swells the surface layer contains less clay. In 
some swales the soil is poorly drained. In places it is 
slightly saline. 

Typically, tho Perella soil has a black silty clay surface 
layer about 6 inches thick. The subsoil is silty clay loam 
about 14 inches thick. It is black in the upper part and 
very dark gray in the lower part. The substratum to a 
depth of about 60 inches is mottled silty clay loam. The 
upper part is calcareous and is dark grayish brown and 
grayish brown, the next part is grayish brown, and the 
lower part is gray. In some of the deeper depressions, 
the surface layer is more than 24 inches thick and the 
soil contains more clay throughout. 

Included with these soils in mapping are small areas of 
the moderately saline Bearden soils and small areas of 
Wahpeton soils. These included soils make up 1 to 10 
percent of the unit. Wahpeton soils are moderately well 
drained. Their surface soil is thicker than that of either 
the Bearden or the Perella soil, and the content of clay 
is higher. 

The Bearden and Perella soils are moderately slowly 
permeable. Available water capacity is high. Runoff is 
slow on the Bearden soil and ponded on the Perella soil. 
A seasonal high water table is at a depth of 1.5 to 2.5 
feet in the Bearden soil and is near or above the surface 
of the Perella soil. The shrink-swell potential is moderate 
in both soils. 
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Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, sugar beets, and 
potatoes. Wetness, poor tilth, and soil blowing are the 
main concerns of management. Surface drains improve 
the likelihood of timely Шаде and seeding. Tilling the 
soils and keeping them in good tilth are difficult because 
of the high content of clay in the surface layer. Tilling at 
the proper moisture content helps to prevent surface 
compaction and the destruction of soil structure. 
Returning crop residue to the soil improves soil structure 
and helps to control soil blowing. Field windbreaks, 
stripcropping, and buffer strips also help to control soil 
blowing. 

А cover of hay or pasture plants is effective in 
controlling soil blowing. Ponding interferes with haying in 
some years. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

If drained, these soils are suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Measures that control soil 
blowing help to protect seedlings from abrasion. 

These soils are poorly suited to septic tank absorption 
fields and building site development. The ponding is the 
major limitation. Surface drains help to remove excess 
surface water, but the seasonal high water table is a 
continuing limitation. Subsurface drains help to prevent 
seepage into basements. The moderately slow 
permeability is a limitation in septic tank absorption 
fields, but it can be overcome by enlarging the field. The 
shrink-swell potential is a limitation on building sites, but 
installing surface and foundation drains and reinforcing 
basement and foundation walls help to prevent the 
structural damage caused by shrinking and swelling. 

The capability subclass is Им. 


42—Nutley silty clay. This deep, level, well drained 
soil is on glacial lake plains. Individual areas range from 
10 to about 100 acres. 

Typically, the surface layer is black silty clay about 8 
inches thick. The subsoil is about 15 inches thick. It is 
very dark grayish brown silty clay in the upper part and 
dark grayish brown and very dark grayish brown, mottled 
clay in the lower part. The substratum to a depth of 
about 60 inches is dark grayish brown, mottled silty clay. 
іп places, the soil is moderately well drained and the 
surface soil is more than 8 inches thick. 

Included with this soil in mapping are small areas of 
the moderately well drained, alkali Aberdeen soils on the 
lower lying flats. These soils make up as much as 15 
percent of the unit. 

The Nutley soil is slowly permeable. Available water 
capacity is moderate. Runoff is medium. The shrink-swell 
potential is high. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes. Unfavorable soil structure and poor workability 
are the main limitations. Tilling the soil and keeping it in 


Grand Forks County, North Dakota 


good tilth are difficult because of the high content of 
clay. Tilling at the proper moisture content helps to 
prevent surface compaction and the destruction of soil 
structure. Returning crop residue to the soil improves soil 
structure and helps to control soil blowing. Leaving crop 
residue on the surface throughout the winter helps to 
control soil blowing on fall tilled fields. Field windbreaks, 
stripcropping, buffer strips, and cover crops also help to 
control soil blowing. 

A cover of hay or pasture plants is effective in 
controlling soil blowing and improving tilth. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is suited to many of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that contro! soil blowing help to 
protect seedlings from abrasion. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The slow absorption of liquid waste 
is a limitation in septic tank absorption fields, but it can 
be overcome by enlarging the field. The shrink-swell is a 
limitation on building sites, but installing surface and 
foundation drains and reinforcing basement and 
foundation walls help to prevent the structural damage 
caused by shrinking and swelling. 

The capability subclass is 18. 


43B—Cashel silty clay loam, 1 to 6 percent slopes. 
This deep, nearly level and gently sloping, somewhat 
poorly drained soil is on flood plains. It is occasionally 
flooded by stream overflow. The flood plains are 200 to 
about 4,000 feet wide and are generally dissected into 
small, irregularly shaped areas by meandering channels. 
Many areas are isolated by deep channels and steep 
escarpments. Individual areas range from 5 to about 
1,000 acres. 

Typically, the surface layer is very dark gray silty clay 
loam about 9 inches thick. The upper part of the 
substratum is very dark gray, finely stratified silty clay 
loam. The next part is black silty clay loam. The lower 
part to a depth of about 60 inches is very dark gray, 
mottled silty clay loam. In places the surface layer is silty 
clay. 

Included with this soil in mapping are small areas of 
Bearden, Dovray, LaDelle, and Wahpeton soils. These 
soils make up 1 to 10 percent of the unit. Their surface 
soil is thicker than that of the Cashel soil. The somewhat 
poorly drained, moderately saline Bearden soils are 
along road ditches and drainageways. The poorly 
drained Dovray soils are in oxbows. The moderately well 
drained LaDelle and Wahpeton soils are on the higher 
lying, less frequently flooded terraces. 

The Cashel soil is moderately slowly permeable. 
Available water capacity is high. Runoff is slow. А 
seasonal high water table is at a depth of 1 to 3 feet. 
The shrink-swell potential is high. 

Most areas are used for cultivated crops. Some 
support native hardwoods. This soil is suited to small 
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grain, sunflowers, sugar beets, and potatoes. Flooding is 
the main hazard. Streams occasionally overflow in the 
spring, but the floodwater usually recedes in time for 
spring planting. Late seeded crops, such as flax or millet, 
can be seeded in years when the soil is flooded late in 
spring. Occasionally, crops are damaged by floodwater 
during the growing season. Soil blowing is a hazard if 
cultivated crops are grown. It can be controlled by 
stripcropping, crop residue management, cover crops, 
and buffer strips. 

A cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the commonly grown trees 
and shrubs. No critical limitations affect the trees and . 
shrubs. The areas that support native hardwoods make 
up a large part of the woodland wildlife habitat in the 
county. 

This soil generally is unsuitable as a site for septic 
tank absorption fields and buildings because of the 
flooding. Soils that are not subject to flooding are better 
sites for these uses. 

The capability subclass is ми. 


43E—Cashel silty clay loam, 6 to 25 percent 
slopes. This deep, moderately sloping to moderately 
steep, somewhat poorly drained soil is on channeled 
bottom land. It is occasionally flooded by stream 
overflow. The bottom land is 200 to about 1,000 feet 
wide and is dissected into small, irregularly shaped areas 
by meandering channels. It generally is isolated by deep 
channels and steep escarpments. Individual areas range 
from 5 to about 100 acres. 

Typically, the surface layer is very dark gray silty clay 
loam about 7 inches thick. The substratum to a depth of 
about 60 inches is multicolored, finely stratified silty clay 
loam. In places the surface layer is silty clay. 

Included with this soil in mapping are small areas of 
Dovray, LaDelle, and Wahpeton soils. These soils make 
up 5 to 15 percent of the unit. Their surface soil is more 
than 24 inches thick. The poorly drained Dovray soils are 
in oxbows. The moderately well drained LaDelle and 
Wahpeton soils are on the higher lying, less frequently 
flooded stream terraces. 

The Cashel soil is moderately slowly permeable. 
Available water capacity is high. Runoff is medium. A 
seasonal high water table is at a depth of 1 to 3 feet. 
The shrink-swell potential is high. 

Most areas support native hardwoods. This soil is 
unsuited to most cultivated crops and to pasture and hay 
because of a moderately high susceptibility to erosion, 
the slope, and the flooding. Most areas cannot be used 
for crops or pasture because they are isolated by deep 
channels or are too irregularly shaped. 

This soil is suited to all of the commonly grown trees 
and shrubs. No critical limitations affect the trees and 
shrubs. The areas that support native trees and shrubs 
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make up a large part of the woodland wildlife habitat in 
the county. 

This soil generally is unsuitable as a site for septic 
tank absorption fields and buildings because of the 
flooding. Soils that are not subject to flooding generally 
are nearby. 

The capability subclass is Vle. 


45— Wahpeton silty clay, 1 to 3 percent slopes. 
This deep, nearly level, moderately well drained soil is on 
flood plains. It is occasionally flooded by stream 
overflow. Some areas are isolated by deep channels and 
steep escarpments. Individual areas range from 10 to 
more than 600 acres. 

Typically, the surface soil is black silty clay about 29 
inches thick. The upper part of the substratum is very 
dark grayish brown silty clay. The lower part to a depth 
of about 60 inches is dark grayish brown, mottled silty 
clay loam. In some places the surface layer is clay. In 
other places the surface soil is less than 24 inches thick. 
In a few areas the soil contains less clay. 

Included with this soil in mapping are small areas of 
Cashel and Perella soils. These soils make up 1 to 15 
percent of the unit. They contain less clay than the 
Wahpeton soil. The somewhat poorly drained Cashel 
soils are on the lower lying, more frequently flooded 
bottom land. The poorly drained Perella soils are in 
depressions. 

The Wahpeton soil is moderately slowly permeable. 
Available water capacity is high. Runoff is medium. The 
shrink-swell potential is high. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes. Unfavorable soil structure and poor workability 
are the chief limitations. Tilling the soil and Keeping it in 
good tilth are difficult because of the high content of 
clay. Tilling at the proper moisture content helps to 
prevent surface compaction and the destruction of soil 
structure. Returning crop residue to the soil improves soil 
structure and helps to contro! soil blowing. Leaving crop 
residue on the surface throughout the winter helps to 
control soil blowing on fall tilled fields. Field windbreaks, 
stripcropping, buffer strips, and cover crops also help to 
control soil blowing. Streams occasionally overflow in the 
spring, but the floodwater usually recedes in time for 
spring planting. Occasionally, crops are damaged by 
floodwater during the growing season. 

A cover of hay or pasture plants is effective in 
controlling soil blowing and improving tilth. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is suited to all of the commonly grown trees 
and shrubs. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil generally is unsuitable as a site for septic 
tank absorption fields and buildings because of the 
flooding. Soils that are not subject to flooding are better 
sites for these uses. 
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The capability subclass is 115. 


46—LaDelle silt loam, 0 to 3 percent slopes. This 
deep, level and nearly level, moderately well drained soil 
is on flood plains and stream terraces. It is occasionally 
flooded by stream overflow for brief periods. The flood 
plains generally are dissected into small, irregularly 
shaped areas by meandering channels and commonly 
are isolated by deep channels or steep escarpments. 
Individual areas range from 5 to about 600 acres. 

Typically, the surface soil is black silt loam about 34 
inches thick. The upper part of the substratum is dark 
grayish brown and dark gray, mottled silty clay loam. The 
lower part to a depth of about 60 inches is black silty 
clay loam. Іп some places the surface soil is loam or silty 
clay loam. In other places it is less than 34 inches thick. 
In some areas, the surface soil is sandy loam and the 
soil contains less clay and more sand throughout. 

Included with this soil in mapping are small areas of 
the poorly drained Lamoure and very poorly drained 
Rauville soils. These soils make up as much as 10 
percent of the unit. They are in the lower lying areas 
along drainageways. 

The LaDelle soil is moderately permeable. Available 
water capacity is high. Runoff is slow. A seasonal high 
water table is at a depth of 4 to 6 feet. 

Most areas are cultivated. Some support native 
hardwoods. This soil is suited to small grain, sunflowers, 
sugar beets, and potatoes. Returning crop residue to ће 
soil and applying a proper kind and amount of fertilizer 
improve tilth and fertility and increase the organic matter 
content. Streams occasionally overflow in the spring, but 
the floodwater usually recedes in time for spring planting. 
Late seeded crops, such as flax or millet, can be seeded 
in years when the soil is flooded late in spring. 

This soil is suited to pasture and hay. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
help to keep the pasture in good condition. 

This soil is suited to all of the commonly grown trees 
and shrubs. No critical limitations affect the trees and 
shrubs. 

This soil generally is unsuitable as a site for septic 
tank absorption fields and buildings because of the 
occasional flooding. Soils that are not subject to flooding 
are better sites for these uses. 

The capability subclass is llc. 


48—Wyndmere sandy loam. This deep, level, 
somewhat poorly drained soil is on broad flats on delta 
plains and in the lower lying slightly convex areas on 
beaches. Individual areas range from 5 to about 150 
acres. | 

Typically, the surface layer is black sandy loam about 
10 inches thick. The upper part of the substratum is 
calcareous, gray and grayish brown sandy loam. The 
next part is brown loamy fine sand. The lower part to a 
depth of about 60 inches is pale brown, mottled fine 
sand. In places the surface layer is loam. On some 
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swells the soil is moderately well drained and does not 
have a calcareous layer within a depth of 16 inches. In 
some areas it contains less sand. In some swales the 
calcareous layer is more than 16 inches below the 
surface. 

Included with this soil in mapping are small areas of 
the poorly drained Arveson, Hamar, and Tiffany soils. 
These soils make up 1 to 15 percent of the unit. They 
are in depressions, swales, and seepy areas. The Hamar 
and Tiffany soils do not have а calcareous layer within а 
depth of 16 inches. 

The Wyndmere soil is moderately rapidly permeable. 
Available water capacity is moderate. Runoff is slow. A 
seasonal high water table is at a depth of 2 to 5 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, and potatoes. Soil 
blowing is a hazard, however, if cultivated crops are 
grown. It can be controlled by field windbreaks, 
stripcropping, cover crops, and buffer strips. On fall tilled 
fields it can be controlled by leaving crop residue on the 
surface throughout the winter. Wetness delays seeding 
in some years. 

A cover of pasture plants or hay is effective in 
controlling scil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and building site development. The wetness is the 
main limitation. A drainage system reduces the wetness 
in septic tank absorption fields and helps to prevent 
seepage into basements. The sides of shallow 
excavations tend to cave in unless they are shored. 

The capability subclass is Ille. 


50B—Hecla fine sandy loam, 1 to 6 percent slopes. 
This deep, nearly level and gently sloping, moderately 
well drained soil is on plane and slightly concave slopes 
on delta plains and beaches. Individual areas range from 
10 to about 600 acres. 

Typically, the surface layer is black fine sandy loam 
about 8 inches thick. The next 9 inches is very dark 
grayish brown fine sandy loam. The upper part of the 
substratum is yellowish brown, mottled fine sand. The 
next part is dark brown loamy sand. The lower part to a 
depth of about 60 inches is dark grayish brown fine 
sand. In places the surface layer is loamy fine sand or 
sandy loam. On some of the crests and shoulders of 
knolis and ridges, it is less than 8 inches thick. In some 
areas the substratum contains slightly more clay and 
less sand. In other areas it is coarser textured. 

Included with this soil in mapping are small areas of 
the poorly drained Arveson and Hamar soils. These soils 
make up 1 to 10 percent of the unit. They are in shallow 
swales and seepy areas. The Arveson soils have a 
calcareous layer within a depth of 16 inches. 
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The Hecla soil is rapidly permeable. Available water 
capacity is low. Runoff is slow. A seasonal high water 
table is at a depth of 3 to 6 feet. 

Most areas are used for cultivated crops and pasture. 
This soil is suited to small grain and sunflowers. Soil 
blowing is a hazard, however, if cultivated crops are 
grown. It can be controlled by field windbreaks, 
stripcropping, crop residue management, cover crops, 
and buffer strips. On fall tilled fields it can be controlled 
by leaving crop residue on the surface throughout the 
winter. Droughtiness, a result of the low available water 
capacity, is a concern of management, especially during 
extended dry periods. Crop residue management and 
green manure crops conserve soil moisture. 

A cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the commonly grown trees 
and shrubs. Survival, growth, and vigor are reduced 
during some dry periods because the soil is droughty. 
Measures that control soil blowing help to protect 
seedlings from abrasion. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. In some years the seasonal high 
water table interferes with the functioning of septic tank 
absorption fields. Also, it is a limitation on sites for 
dwellings with basements. A drainage system reduces 
the wetness in septic tank absorption fields and helps to 
prevent seepage into basements. Because of the rapid 
permeability, the soil does not adequately filter the 
effluent in the absorption fields. The poor filtering 
capacity may result in the pollution of ground water. The 
sides of shallow excavations tend to cave in unless they 
are shored. 

The capability subclass is Ше. 


51B—Hecla-Maddock fine sandy loams, 1 to 6 
percent slopes. These deep soils are on delta plains 
and beaches. The nearly level, moderately well drained 
Hecla soil is on plane and slightly concave slopes. The 
gently sloping, well drained Maddock soil is on the crest 
and shoulders of closely spaced low ridges and knolls. 
Individual areas range from 10 to about 600 acres. They 
are about 55 percent Hecla soil and 35 percent 
Maddock soil. The two soils occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the Hecla soil has a black fine sandy loam 
surface layer about 8 inches thick. The next 9 inches is 
very dark grayish brown fine sandy loam. The upper part 
of the substratum is yellowish brown, mottled fine sand. 
The next part is dark brown loamy sand. The lower part 
to a depth of about 60 inches is dark grayish brown fine 
sand. In some areas the surface layer is loamy fine sand 
or sandy loam. In other areas coarser sand is in the 
substratum. In places the soil is gently sloping. 

Typically, the Maddock soil has a very dark gray fine 
sandy loam surface layer about 9 inches thick. The next 
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5 inches is very dark grayish brown loamy sand. Тһе 
substratum to a depth of about 60 inches is fine sand. It 
is dark brown in the upper part, brown ir the next part, 
and grayish brown in the lower part. In some areas the 
surface layer is loamy fine sand or sandy loam. In other 
areas the soil contains coarser sand and gravel. In 
places it is moderately sloping. 

Included with these soils in mapping are small areas of 
the poorly drained Arveson and Натаг soils. These 
included soils make up 5 to 15 percent of the unit. They 
are in the deeper swales and in seepy areas. The 
Arveson soils have a calcareous layer within a depth of 
16 inches. 

The Hecla and Maddock soils are rapidly permeable. 
Available water capacity is low. Runoff is slow. А 
seasonal high water table is at a depth of 3 to 6 feet in 
the Hecla soil. 

Most areas are used for cultivated crops. These soils 
are suited to small grain and sunflowers. Soil blowing is 
a hazard, however, if cultivated crops are grown. It can 
be controlled by field windbreaks, stripcropping, cover 
crops, and buffer strips. On fall tilled fields it can be 
controlled by leaving crop residue on the surface 
throughout the winter. Droughtiness, a result of the low 
available water capacity, is а concern of management, 
especially during extended dry periods. Crop residue 
management and green manure crops conserve soil 
moisture. 

These soils are suited to hay and pasture. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

The Несја soil is suited to all of the commonly grown 
trees and shrubs. The Maddock soil is suited to only 
some species. Survival and growth rates and vigor are 
reduced during dry periods because the soils are 
droughty. Measures that control soil blowing help to 
protect seedlings from abrasion. 

These soils are suitable as sites for septic tank 
absorption fields and buildings. Septic tank absorption 
fields function well in the Maddock soil. In some years, 
however, they do not function well in the Hecla soil 
because of the seasonal high water table. A drainage 
system reduces the wetness in the absorption fields and 
helps to prevent seepage into basements of the 
dwellings built on the Hecla soil. Because of the rapid 
permeability, these soils do not adequately filter the 
effluent in the absorption fields. The poor filtering 
capacity may result in the pollution of ground water. The 
sides of shallow excavations tend to cave in unless they 
are shored. 

The capability subclass is llle. 


51E—Maddock sandy loam, 9 to 25 percent slopes. 
This deep, strongly sloping and moderately steep, weli 
drained soil is on convex slopes along drainageways on 
delta plains and in areas between old glacial beaches. 
Short, steep escarpments abruptly terminate slopes in 
some areas. Individual areas range from 5 to about 160 
acres. 
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Typically, the surface layer is very dark gray sandy 
loam about 5 inches thick. The next 9 inches is dark 
gray sandy loam. The upper part of the substratum is 
dark grayish brown loamy fine sand. The lower part to a 
depth of about 60 inches is multicolored, stratified fine 
sand. In places the surface layer is loamy fine sand. On 
some of.the plane and slightly concave slopes, the soil 
is moderately well drained and the surface soil is more 
than 5 inches thick. 

Included with this soil in mapping are small areas of 
Embden and Sioux soils, which make up 1 to 10 percent 
of the unit. The moderately well drained Embden soils 
are on the lower lying plane and concave slopes. They 
have a subsoil, and their surface layer is thicker than 
that of the Maddock soil. The excessively drained Sioux 
soils are on the crest and shoulders of slopes. They are 
very shallow or shallow over sand and gravel. 

The Maddock soil is rapidly permeable. Available 
water capacity is low: Runoff is slow. 

Most areas are used as wooded pasture or are idle. A 
few areas are used for cultivated crops or pasture. 
Because of a high susceptibility to soil blowing, the 
slope, and the droughtiness, this soil generally is 
unsuited to cultivated crops. It is suited to pasture and to 
openland wildlife habitat. Proper stocking rates, timely 
deferment of grazing, and pasture rotation help to keep 
the pasture in good condition. 

This soil generally is unsuited to most of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings because it is droughty and 
strongly sloping and moderately steep. Scalp-planted 
trees and shrubs can be established, but optimum 
survival, growth, and vigor are unlikely. Measures that 
control soil blowing help to protect seedlings from 
abrasion. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The buildings constructed on this 
soil should be designed to conform to the natural slope 
of the land. Land shaping is needed in some areas. Тһе 
sides of shallow excavations tend to cave in unless they 
are shored. Because of the rapid permeability, the soil 
does not adequately filter the effluent in septic tank 
absorption fields. The poor filtering capacity may result in 
the pollution of ground water. The slope is a limitation on 
sites for the absorption fields, but it can be overcome by 
land shaping and by installing the distribution lines 
across the slope. 

The capability subclass is Vle. 


53—Hamar sandy юат. This deep, level, poorly 
drained soil is on broad flats and in swales on delta 
plains and in seepy areas on beaches. The natural 
drainage pattern is poorly defined. Excess surface water 
collects in the lower lying areas for brief periods during 
spring runoff and heavy rainfall. Individual areas range 
from about 5 to 150 acres. 

Typically, the surface soil is black sandy loam about 
11 inches thick. It is mottled in the tower part. The next 6 


Grand Forks County, North Dakota 


inches is very dark gray, mottled loamy sand. The 
substratum to a depth of about 60 inches is mottled 
loamy sand. It is dark gray in the upper part and grayish 
brown in the lower part. In places the substratum 
contains more clay. In some areas the surface soil is 
loamy fine sand. In other areas the soil is calcareous 
throughout. 

included with this soil in mapping are small areas of 
the moderately well drained Hecla and somewhat poorly 
drained Wyndmere soils on the higher lying slopes. 
These soils make up 5 to 10 percent of the unit. The 
Wyndmere soils have a calcareous layer within a depth 
of 16 inches. 

The Hamar soil is rapidly permeable. Available water 
capacity is low. Runoff is slow. А seasonal high water 
table is at or near the surface. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. In wet years it is 
suitable for the crops seeded late in the growing season. 
Wetness and a high susceptibility to soil blowing are the 
main concerns of management. Deep seepage, natural 
runoff, or constructed drains remove excess surface 
water from most areas. Field windbreaks, crop residue 
management, stripcropping, cover crops, and buffer 
strips help to control soil blowing. 

A cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. The wetness hinders 
haying in some years. 

If drained, this soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Selecting species that are 
tolerant of a seasonal high water table helps to obtain 
maximum growth and vigor. 

This soil is poorly suited to septic tank absorption 
fields and building site development. The wetness is the 
main limitation. It can be reduced by installing a drainage 
system, but the seasonal high water table is a continuing 
limitation. Because of the rapid permeability, the soil 
does not adequately filter the effluent in septic tank 
absorption fields. The poor filtering capacity may result in 
the pollution of ground water. Soils that are better suited 
to building site development and septic tank absorption 
fields generally are near this soil. 

The capability subclass is ИМ. 


54B—Embden fine sandy loam, 1 to 6 percent 
slopes. This deep, nearly level and gently sloping, 
moderately well drained soil is on delta plains and 
beaches. Individual areas range from 5 to about 3,200 
acres. 

Typically, the surface layer is black fine sandy loam 
about 11 inches thick. The subsoil is very dark gray fine 
sandy loam about 11 inches thick. The substratum to a 
depth of about 60 inches is fine sandy loam. It is dark 
brown in the upper part and dark grayish brown in the 
lower part. In places the surface layer is loam. On some 
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of the convex side slopes and crests of knolls and 
ridges, it is less than 11 inches thick. In some of the 
lower lying swales and seepy areas, a calcareous layer 
is within a depth of 16 inches. In some areas the lower 
part of the substratum is stratified sand. In other areas 
the soil contains more clay. 

Included with this soil in mapping are small areas of 
the poorly drained Агуевоп and Tiffany soils, which make 
up 1 to 10 percent of the unit. These soils are in swales 
and seepy areas. The Arveson soils have a calcareous 
layer within a depth of 16 inches. 

The Embden soil is moderately rapidly permeable. 
Available water capacity is moderate. Runoff is slow. A 
seasonal high water table is at a depth of 3.5 to 6 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, and potatoes. Soil 
blowing is a hazard, however, if cultivated crops are 
grown. It can be controlled by field windbreaks, 
stripcropping, cover crops, and buffer strips. On fall tilled 
fields it can be controlled by leaving crop residue on the 
surface throughout the winter. Droughtiness, a result of 
the moderate available water capacity, is a limitation 
during extended dry periods. Crop residue management 
and green manure crops conserve soil moisture. 

А cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The wetness is the main limitation. 
Installing a drainage system reduces the wetness in 
septic tank absorption fields and helps to prevent 
seepage into basements. The sides of shallow 
excavations tend to cave in unless they are shored. 

The capability subclass is llle. 


55—Tiffany loam. This deep, level, poorly drained soil 
is in depressions, in swales, and on flats on delta plains 
and in seepy areas between old glacial beaches. The 
natural drainage pattern is poorly defined. Excess 
surface water occasionally ponds in the lower lying areas 
for long periods during spring runoff and heavy rainfall. 
Individual areas range from 10 to about 150 acres. 

Typically, the surface layer is black loam about 9 
inches thick. The next 4 inches is black clay loam. The 
subsoil is sandy clay loam about 13 inches thick. It is 
very dark gray and mottled in the upper part and 
calcareous and very dark grayish brown in the lower 


. part. The upper part of the substratum is calcareous, 


dark gray, mottled sandy loam. The next part is 
calcareous, gray, mottled sandy clay loam. The lower 
part to a depth of about 60 inches is dark grayish brown, 
mottled fine sandy loam. In places the soil is somewhat 
poorly drained. In some areas it contains less clay. In 
other areas the surface soil is sandy loam. 
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Included with this soil in mapping are small areas of 
Embden, Inkster, Walsh, and Wyndmere soils, which 
make up 1 to 15 percent of the unit. The moderately well 
drained Embden, Inkster, and Walsh soils are in the 
higher lying areas. The Embden and Inkster soils contain 
less clay than the Tiffany soils, and the Walsh soils 
contain less sand and more clay. The somewhat poorly 
drained Wyndmere soils contain less clay and have a 
calcareous layer within a depth of 16 inches. 

The Tiffany soil is moderately permeable. Available 
water capacity is moderate. Runoff is ponded. A 
seasonal high water table is above the surface or within 
a depth of 3 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, and potatoes if the 
excess surface water is removed. It is suited to late 
seeded crops in most years, but the seasonal ponding is 
a problem. The water is removed from most areas by 
natural runoff, deep seepage, or constructed drains. 

This soil is suited to pasture and hay. Ponding hinders 
haying in some years. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

If drained, this soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Selecting species that are 
tolerant of a seasonal high water table helps to obtain 
maximum growth and vigor. 

This soil is poorly suited to septic tank absorption 
fields and building site development because of the 
ponding. Better drained soils generally are nearby. 

The capability subclass is Ilw. 


59—Towner fine sandy loam, 1 to 3 percent 
slopes. This deep, nearly level, moderately well drained 
Soil is on flats and slightly concave slopes on beaches. 
Individual areas range from 5 to about 150 acres. 

Typically, the surface layer is black fine sandy loam 
about 8 inches thick. The subsurface layer is about 10 
inches thick. It is black fine sandy loam in the upper part 
and very dark brown loamy fine sand in the lower part. 
The upper part of the substratum is dark grayish brown, 
mottled fine sand. The next part is olive brown, mottled 
fine sand. The lower part to a depth of about 60 inches 
is multicolored silty clay loam. In some places the 
surface layer is loamy sand. In other places the upper 
part of the substratum contains more clay. On some of 
the crests of ridges and knolls, the soil is well drained 
and the surface soil is less than 18 inches thick. In some 
areas the soil is deep over till. 

Included with this soil in mapping are small areas of 
Svea soils, which make up 1 to 10 percent of the unit. 
These 5015 contain more clay іп the upper part than the 
Towner soil. 

The Towner soil is rapidly permeable in the upper part 
and moderately slowly permeable in the lower part. 
Available water capacity is moderate. Runoff is slow. A 
seasonal high water table is at a depth of 3 to 6 feet. 
The shrink-swell potential is moderate. 
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Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, and potatoes. Soil 
blowing is a hazard, however, if cultivated crops are 
grown. It can be controlled by field windbreaks, 
stripcropping, cover crops, and buffer strips. On fall tilled 
fields it can be controlled by leaving crop residue on the 
surface throughout the winter. Droughtiness, a result of 
the moderate available water capacity, is a limitation 
during extended dry periods. Crop residue management 
and green manure crops conserve soil moisture. 

A cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is suitable as a septic tank absorption field. 
The seasonal wetness is a limitation, but it can be 
reduced by installing a subsurface drainage system. The 
rapid permeability in the upper part of the soil and the 
moderately slow permeability in the lower part also are 
limitations. The slow absorption of liquid waste can be 
overcome by enlarging the field. Because it is rapidly 
permeable in the upper part, however, the soil does not 
adequately filter the effluent. The poor filtering capacity 
may result in the pollution of ground water. 

This soil is suitable as a site for buildings. The 
seasonal wetness and the shrink-swell potential are 
limitations on sites for dwellings with basements. А 
subsurface drainage system helps to prevent seepage 
into basements. Installing surface and foundation drains 
and reinforcing basement and foundation walls help to 
prevent the structural damage caused by shrinking and 
swelling. The sides of shallow excavations tend to cave 
in unless they are shored. 

The capability subclass is Ille. 


60—Grimstad fine sandy loam. This deep, level, 
somewhat poorly drained soil is on broad flats, in 
shallow swales, and in seepy areas between old glacial 
beaches. It is stony in some areas. Individual areas 
range from 5 to about 200 acres. 

Typically, the surface layer is black fine sandy loam 
about 10 inches thick. The upper part of the substratum 
is calcareous, dark gray, mottled fine sandy loam about 
11 inches thick. The next part is brown loamy fine sand. 
The lower-part to a depth of about 60 inches is light 
brownish gray, mottled clay loam. In some places the 
surface layer is sandy loam. In other places the upper 
part of the substratum contains more clay. In some 
shallow depressions and swales, the soil is poorly 
drained, and in some it does not have a calcareous layer 
within a depth of 16 inches. On some of the higher lying 
swells and beaches, it is moderately well drained and 
does not have a calcareous layer within a depth of 16 
inches. 
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Included with this soil in mapping are small areas of 
the poorly drained Arveson soils, which make up 1 to 5 
percent of the unit. These soils are in swales and in 
seepy areas. They contain more clay in the upper part of 
the substratum than the Grimstad soil and do not have a 
contrasting layer of clay loam in the lower part. 

The Grimstad soil is rapidly permeable in the upper 
part and moderately permeable in the lower part. 
Available water capacity is moderate. Runoff is slow. A 
seasonal high water table is at a depth of 2.5 to 6 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. It is susceptible to 
soil blowing, however, if cultivated crops are grown. Field 
windbreaks, stripcropping, cover crops, and buffer strips 
help to control soil blowing and conserve soil moisture. 
Soil blowing on fall tilled fields can be controlled by 
leaving crop residue on the surface throughout the 
winter. Wetness delays seeding in some years. In some 
areas stones interfere with fieldwork. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. Wetness is a limitation in septic tank 
absorption fields and on sites for dwellings with 
basements. A drainage system removes excess surface 
water and reduces the wetness in the absorption fields. 
A subsurface drainage system helps to prevent seepage 
into basements. Because it is rapidly permeable in the 
upper part, the soil does not adequately filter the effluent 
in the absorption fields. The poor filtering capacity may 
result in the pollution of ground water. The sides of 
shallow excavations tend to cave in unless they are 
shored. 

The capability subclass is Ille. 


62—Rockwell fine sandy loam. This deep, level, 
poorly drained soil is on broad flats and in seepy areas 
between old glacial beaches. It is stony in some areas. 
The natural drainage pattern is poorly defined. Excess 
surface water ponds in the lower lying areas for brief 
periods during spring runoff and heavy rainfall. Individual 
areas range from 5 to about 50 acres. 

Typically, the surface layer is black fine sandy loam 
about 9 inches thick. The upper part of the substratum is 
calcareous, dark grayish brown, mottled fine sandy loam. 
The next part is dark grayish brown, mottled fine sand. 
The lower part to a depth of about 60 inches is gray, 
mottled loam. In places the surface layer is loam. In 
some areas the soil does not have a calcareous layer 
within a depth of 16 inches. On some slight swells it is 
somewhat poorly drained. On other swells the upper part 
of the substratum contains more clay. 


35 


Included with this soil in mapping are small areas of 
Arveson and Towner soils, which make up 1 to 10 
percent of the unit. The poorly drained Arveson soils 
contain more clay in the upper part of the substratum 
than the Rockwell soil and do not have a constrasting 
layer of loam in the lower part. The moderately well 
drained Towner soils are on the higher lying swells and 
ridges. 

The Rockwell soil is moderately permeable. Available 
water capacity is moderate. Runoff is ponded. A 
seasonal high water table is above the surface or within 
a depth of 3 feet. 

Most areas are used for cultivated crops or for pasture 
or hay. This soil is suited to small grain and sunflowers. 
It is suitable for late seeded crops in most years, but the 
seasonal ponding is a problem. Wetness and a high 
susceptibility to soil blowing are the main concerns of 
management. Excess surface water is removed from 
most areas by natural runoff, deep seepage, or 
constructed drains. Field windbreaks, crop residue 
management, stripcropping, cover crops, and buffer 
strips help to control soil blowing. In some areas stones 
interfere with fieldwork. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. Ponding hinders haying in 
some years. 

If drained, this soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Measures that control soil 
blowing help to protect seedlings from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and building site development because of the 
ponding. Better suited soils should be selected as sites 
for these uses. 

The capability subclass is lllw. 


64—Antler зїй loam. This deep, level, somewhat 
poorly drained soil is on broad flats in areas between old 
glacial beaches. Individual areas range from 10 to about 
900 acres. 

Typically, the surface layer is black silt loam about 9 
inches thick. The upper part of the substratum is 
calcareous, gray silt loam. The next part is calcareous, 
light olive brown silty clay loam. The lower part to a 
depth of about 60 inches is light olive brown, mottled 
loam and clay loam. In places the soil contains less clay 
in the upper part. In some areas it is moderately well 
drained and has a calcareous layer below a depth of 16 
inches. In some shallow depressions and swales, it has 
a mottled subsoil and does not have a calcareous layer 
within a depth of 16 inches. In a few places some stones 
are on the surface. 

Included with this soil in mapping are small areas of 
the moderately saline Antler soils and small areas of 
Parnell and Tonka soils. These soils make up 1 to 15 
percent of the unit. The moderately saline Antler soils 
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аге in isolated areas and along road ditches and field 
drains. The very poorly drained Parnell and poorly 
drained Tonka soils are in depressions. They have a fine 
textured subsoil. 

The Antler soil is moderately slowly permeable. 
Available water capacity is high. Runoff is very slow. The 
soil is nonsaline or slightly saline. A seasonal high water 
table is at a depth of 1 to 4 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. Soil blowing is a 
hazard, however, if cultivated crops are grown. It can be 
controlled by field windbreaks, stripcropping, cover 
crops, and buffer strips. On fall tilled fields it can be 
controlled by leaving crop residue on the surface 
throughout the winter. The wetness caused by the 
seasonal high water table delays spring seeding and 
limits crop growth in some years. In some areas stones 
interfere with fieldwork. 

A cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and building site development. The wetness is the 
main limitation. Also, the moderately slow permeability is 
a limitation in septic tank absorption fields. Surface 
drains reduce the wetness, but the seasonal high water 
table is a continuing limitation. Subsurface drains help to 
prevent seepage into basements. The slow absorption of 
liquid waste in septic tank absorption fields can be 
overcome by enlarging the field. 

The capability subclass is lle. 


65—Antler silty clay loam, saline. This deep, level, 
somewhat poorly drained, moderately saline soil is on 
broad flats in areas between old glacial beaches. It is 
stony in some areas. Individual areas range from 5 to 
several thousand acres. 

Typically, the surface layer is black silty clay loam 
about 8 inches thick. It contains salt crystals. The upper 
part of the substratum is calcareous, brownish gray silty 
clay loam. The next part is light olive brown fine sandy 
loam. The lower part to a depth of about 60 inches is 
olive brown, mottled clay loam. In some places the upper 
18 inches contains less clay. In other places the surface 
layer is clay loam or loam. In some depressions and 
swales, the soil does not have a calcareous layer within 
a depth of 16 inches. In some areas it is poorly drained. 
In other areas it is slightly saline or strongly saline. 

Included with this soil in mapping are small areas of 
the very strongly saline Ojata soils and the nonsaline 
Antler, Parnell, and Tonka soils. These soils make up 1 
to 15 percent of the unit. The poorly drained Ojata soils 
are in the lower lying swales or sloughs. The very poorly 
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drained Parnell and poorly drained Tonka soils are in 
depressions. 

The Antler soil is moderately slowly permeable. 
Available water capacity is moderate. Runoff is very 
slow. À seasonal high water table is at a depth of 1 to 4 
feet. 

Most areas are used for cultivated crops or for pasture 
or hay. This soil is suited to small grain and sunflowers. 
Salinity is the main limitation affecting the survival, vigor, 
and growth of most cultivated crops. Also, soil blowing is 
a hazard. Moderately salt tolerant crops, such as barley, 
rye, oats, and wheat, can be grown. Once established, 
alfalfa also is moderately salt tolerant, but the seedlings 
exhibit low tolerance. Field windbreaks, stripcropping, 
buffer strips, and cover crops help to control soil 
blowing. In some areas stones interfere with fieldwork. 
Wetness delays seeding in some years. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is unsuited to most of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Only the most salt tolerant species can be 
grown. 

This soil is poorly suited to septic tank absorption 
fields and building site development. The wetness is the 
main limitation. Also, the moderately slow permeability is 
a limitation in septic tank absorption fields. Surface 
drains reduce the wetness, but the seasonal high water 
table is a continuing limitation. Subsurface drains help to 
prevent seepage into basements. The slow absorption of 
liquid waste in septic tank absorption fields can be 
overcome by enlarging the field. 

The capability subclass is 115. 


67—Gilby loam. This deep, level, somewhat poorly 
drained soil is on broad flats in areas between old glacial 
beaches. It is stony in some areas. Individual areas 
range from 10 to about 400 acres. 

Typically, the surface soil is black loam about 12 
inches thick. The upper part of the substratum is 
саісагеоив, grayish brown, mottled silt loam. The next 
part is light olive brown, mottled loam. The lower part to 
a depth of about 60 inches is gray and olive brown, 
mottled clay loam. In places the soil contains more clay 
in the upper part. In some slight depressions the 
calcareous layer is more than 16 inches below the 
surface. On some of the lower lying flats and in seepy 
areas, the soil is poorly drained. On some swells it is 
moderately well drained and has a calcareous layer 
below a depth of 16 inches. 

Included with this soil in mapping are small areas of 
the moderately saline Antler soils and small areas of 
Grimstad and Рагпе! soils. These soils make up 5 to 15 
percent of the unit. Antler soils are on flats and along 
road ditches and field drains. Grimstad soils contain less 
clay than the Gilby soil. Parnell soils are very poorly 
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drained and are in the deeper depressions. They have a 
fine textured subsoil. 

The Gilby soil is moderately slowly permeable. 
Available water capacity is high. Runoff is very slow. A 
seasonal high water table is at a depth of 1 to 4 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes. Soil blowing is a hazard, however, if cultivated 
crops are grown. It can be controlled by field 
windbreaks, stripcropping, cover crops, and buffer strips. 
On fall tilled fields it can be controlled by leaving crop 
residue on the surface throughout the winter. In some 
areas stones interfere with fieldwork. The wetness 
caused by the seasonal high water table delays seeding 
in some years. 

А cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and building site development. The wetness is the 
main limitation. Also, the moderately slow permeability is 
a limitation in septic tank absorption fields. Surface 
drains reduce the wetness, but the seasonal high water 
table is a continuing limitation. Subsurface drains help to 
prevent seepage into basements. The slow absorption of 
liquid waste in septic tank absorption fields can be 
overcome by enlarging the field. 

The capability subclass is lle. 


70—Antler-Tonka silty clay loams, saline. These 
deep, level soils are on broad flats in areas between old 
glacial beaches. The flats are pitted with depressions. 
The somewhat poorly drained, moderately saline Antler 
soil is on the flats, and the poorly drained Tonka soil is 
in the depressions. The natural drainage pattern is poorly 
defined. Excess surface water frequently ponds in 
undrained depressions for long periods during spring 
runoff and heavy rainfall. Individual areas range from 10 
to about 500 acres. They are about 55 percent Antler 
soil and 35 percent Tonka soil. The two soils occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Antler soil has a black silty clay loam 
surface layer about 7 inches thick. It contains salt 
crystals. The substratum to a depth of about 60 inches 
is, in sequence downward, calcareous, very dark gray 
Silty clay loam that contains salt crystals; calcareous, 
grayish brown silty clay loam; calcareous, light olive gray, 
mottled silty clay loam; and dark grayish brown clay 
loam. In some places the upper 18 inches contains less 
clay. In other places the surface layer is loam or clay 
loam. In some areas the soil is slightly saline or strongly 
saline. In other areas it is poorly drained. In places it is 
stony. 
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Typically, the Tonka soil has a black silty clay loam 
surface layer about 7 inches thick. The subsurface layer 
is very dark gray silty clay loam about 4 inches thick. 
The subsoil is about 12 inches thick. It is very dark gray 
silty clay loam in the upper part and olive gray, mottled 
silty clay in the lower part. The substratum to a depth of 
about 60 inches is mottled silty clay loam. It is pale olive 
in the upper part and olive in the lower part. In places 
the surface layer is silt loam or loam. In some areas the 
soil does not have a subsurface layer. 

Included with these soils in mapping are small areas of 
the nonsaline Antler, Gilby, and Parnell soils, which 
make up 1 to 15 percent of the unit. Gilby soils contain 
less clay in the upper 18 inches than the Antler and 
Tonka soils. The very poorly drained Parnell soils are in 
depressions. 

Permeability is moderately slow in the Antler soil and 
slow in the Tonka soil. Available water capacity is 
moderate in the Antler soil and high in the Tonka soil. 
Runoff is very slow on the Antler soil and is ponded on 
the Tonka soil. The shrink-swell potential is high in the 
Tonka soil. A seasonal high water table is at a depth of 
1 to 4 feet in the Antler soil and is above or near the 
surface of the Tonka soil. 

Most areas are used for pasture, hay, or cultivated 
crops. These soils are suited to small grain and 
sunflowers if the excess surface water is removed. The 
ponding and the salinity are the main limitations. Also, 
soil blowing is a hazard. Surface drains improve the 
likelihood of timely tillage and seeding. The moderate 
Salinity of the Antler soil affects the survival, vigor, and 
growth of most cultivated crops. Moderately salt tolerant 
crops, such as barley, rye, oats, and wheat, can be 
grown. Once established, alfalfa also is moderately salt 
tolerant, but the seedlings exhibit low tolerance. Field 
windbreaks, stripcropping, and annual buffer strips help 
to control soil blowing. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

The Antler soil is unsuited to most of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Only the most salt tolerant 
species can be grown. If drained, the Tonka soil is suited 
to all of the commonly grown trees and shrubs. 
Measures that control soil blowing help to protect 
seedlings from abrasion. 

The Antler soil is poorly suited and the Tonka soil 
generally unsuited to septic tank absorption fields and 
building site development. The ponding on the Tonka 
soil and the wetness of the Antler soil are the main 
limitations. Because of the ponding, the Tonka soil 
generally is not used as a site for buildings or septic tank 
absorption fields. Installing a drainage system in the 
Antler soil reduces the wetness in septic tank absorption 
fields and helps to prevent seepage into basements. The 
seasonal high water table, however, is a continuing 
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limitation. The moderately slow permeability of the Antler 
soil is a limitation in the absorption fields. It can be 
overcome, however, by enlarging the field. 

The capability subclass is ИМ. 


71--Натегіу-ТопКа complex, 0 to 3 percent 
slopes. These deep soils are on till plains. The nearly 
level, somewhat poorly drained Hamerly soil is on low 
rises and in shallow swales, and the level, poorly drained 
Tonka soil is in depressions. The natural drainage 
pattern is poorly defined. Excess surface water 
frequently ponds in the depressions during periods of 
spring runoff and heavy rainfall. Individual areas range 
from 10 to about 350 acres. They are about 50 percent 
Hamerly soil and 40 percent Tonka soil. The two soils 
occur as areas so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the Hamerly soil has a black loam surface 
layer about 8 inches thick. The upper part of the 
substratum is calcareous, light brownish gray loam. The 
lower part to a depth of about 60 inches is olive, mottled 
loam. Іп some of the higher lying areas, the soil is 
moderately well drained, has a subsoil, and does not 
have a calcareous layer within a depth of 16 inches. 

Typically, the Tonka soil has a Маск silt loam surface 
layer about 8 inches thick. The subsurface layer is very 
dark gray, mottled loam about 10 inches thick. The 
subsoil is mottled clay loam about 14 inches thick. It is 
dark olive gray in the upper part and very dark grayish 
brown in the lower part. The substratum to a depth of 
about 60 inches is olive gray, mottled clay loam. In the 
deeper parts of some depressions, the soil is very poorly 
drained. In places it does not have a subsurface layer. 

Included with these soils in mapping are small areas of 
Barnes and Cresbard soils and small areas of the 
moderately saline and nonsaline Vallers soils. These 
included soils make up 1 to 20 percent of the unit. The 
well drained Barnes soils are on convex side slopes and 
the crest of the wider knolls. The moderately well 
drained, alkali Cresbard soils are on the higher lying side 
slopes. The poorly drained Vallers soils are on flats. 

The Hamerly soil is moderately slowly permeable and 
Tonka soil slowly permeable. Available water capacity is 
high in both soils. Runoff is slow on the Hamerly soil and 
is ponded on the Tonka soil. The shrink-swell potential is 
moderate in the Hamerly soil and high in the Tonka soil. 
A seasonal high water table is at a depth of 1.5 to 3 feet 
in the Hamerly soil and is above or near the surface of 
the Tonka soil. 

Most areas are used for cultivated crops or for 
pasture. These soils are suited to small grain and 
sunflowers. The ponding is the main limitation. Also, soil 
blowing is a hazard. Surface drains improve the 
likelihood of timely tillage and seeding. Suitable outlets 
for these drains, however, generally are not available. 
Soil blowing can be controlled by field windbreaks, 
stripcropping, and buffer strips. On fall tilled fields it can 
be controlled by leaving crop residue on the surface 
throughout the winter. 
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A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. Wetness hinders haying in 
some years. 

The Hamerly soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. The Tonka soil is suited only if 
it is drained. Measures that control soil blowing help to 
protect seedlings from abrasion. 

The Hamerly soil is poorly suited and the Tonka soil 
generally unsuited to septic tank absorption fields and 
building site development. The ponding on the Tonka 
Soil and the wetness of the Hamerly soil are the main 
limitations. Also, the slow or moderately slow 
permeability is a limitation in septic tank absorption fields 
and the shrink-swell potential a limitation on most 
building sites. Soils that are better suited to these uses 
generally are nearby. 

The capability subclass is IVw. 


72—Gardena silt loam, 0 to 3 percent slopes. This 
deep, level and nearly level, moderately well drained soil 
is on glacial lake plains. Individual areas range from 15 
to about 300 acres. 

Typically, the surface soil is black silt loam about 14 
inches thick. The subsoil is silt loam about 12 inches 
thick. It is very dark grayish brown in the upper part and 
dark brown in the lower part. The substratum to a depth 
of 60 inches is, in sequence downward, calcareous, pale 
brown silt loam; brown silt loam; yellowish brown, 
mottled silt loam; and yellowish brown, mottled very fine 
sandy loam. In some areas the surface soil is loam. In 
some swales the soil is somewhat poorly drained and 
has a calcareous layer within a depth of 16 inches. On 
some convex slopes the thickness of the surface soil 
combined with that of the subsoil is less than 16 inches. 
In places the soil contains more clay. In some areas that 
adjoin drainageways or beaches, it is gently sloping. 

included with this soil in mapping are small areas of 
Borup and Zell soils, which make up 1 to 10 percent of 
the unit. The poorly drained Borup soils are in swales 
and seepy areas. They have a calcareous layer within a 
depth of 16 inches. The well drained Zell soils are on the 
crest and shoulders of the higher lying ridges and on 
breaks to drainageways. They do not have a subsoil. 

The Gardena soil is moderately permeable. Available 
water capacity is high. Runoff is slow. A seasonal high 
water table is at a depth of 4 to 6 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes. Soil blowing is a hazard, however, if cultivated 
crops are grown. It can be controlled by field 
windbreaks, stripcropping, cover crops, and buffer strips. 
On fall tilled fields it can be controlled by leaving crop 
residue on the surface throughout the winter. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
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rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The seasonal wetness is a limitation 
in septic tank absorption fields and on sites for dwellings 
with basements. It can be reduced by surface drains. 
Subsurface drains help to prevent seepage into 
basements. 

The capability subclass is lle. 


73—Glyndon silt loam, 0 to 3 percent slopes. This 
deep, level and nearly level, somewhat poorly drained 
soil is on broad flats and in swales on glacial lake plains. 
Individual areas range from 10 to about 600 acres. 

Typically, the surface layer is black silt loam about 10 
inches thick. The upper part of the substratum is 
calcareous, dark grayish brown, mottled silt loam. The 
next part is calcareous, dark brown, mottled very fine 
sandy loam. The lower part to a depth of about 60 
inches is multicolored very fine sandy loam. Іп places the 
surface soil is loam. On some of the higher lying swells, 
the soil is moderately well drained, has a subsoil, and 
does not have a calcareous layer within a depth of 16 
inches. In some areas the substratum is fine sandy loam. 

Included with this soil in mapping are small areas of 
the poorly drained Borup and Tiffany soils. These soils 
make up 5 to 10 percent of the unit. They are in the 
lower lying depressions, swales, and seepy areas. The 
Tiffany soils do not have a calcareous layer within a 
depth of 16 inches. 

The Glyndon soil is moderately permeable. Available 
water capacity is high. Runoff is slow. A seasonal high 
water table is at a depth of 2.5 to 6 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes. Soil blowing is a hazard, however, if cultivated 
crops are grown. It can be controlled by field 
windbreaks, stripcropping, cover crops, and buffer strips. 
On fall tilled fields it can be controlled by leaving crop 
residue on the surface throughout the winter. The 
wetness caused by the seasonal high water table delays 
spring seeding in some years. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The wetness is a limitation in septic 
tank absorption fields and on sites for dwellings with 
basements. Installing a drainage system reduces the 
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wetness in septic tank absorption fields and helps to 
prevent seepage into basements, but the seasonal high 
water table is a continuing limitation. The sides of 
shallow excavations tend to cave in unless they are 
shored. 

The capability subclass is lle. 


76—Вогир silt ioam. This deep, level, poorly drained 
soil is on broad flats and in swales on glacial lake plains 
and in seepy areas adjacent to beaches. The natural 
drainage pattern is poorly defined. Excess surface water 
ponds in the lower lying areas for brief periods during 
spring runoff and heavy rainfall. Individual areas range 
from 5 to about 100 acres. 

Typically, the surface soil is black silt loam about 12 
inches thick. The upper part of the substratum is 
calcareous, gray and dark gray silt loam. The lower part 
to a depth of about 60 inches is grayish brown, mottled 
very fine sandy юат. On some swells the soil is 
somewhat poorly drained. In places it does not have a 
calcareous layer within a depth of 16 inches. In some 
areas it contains more clay. In other areas it has a 
higher content of coarse sand. 

Included with this soil in mapping are small areas of 
moderately saline soils. These soils make up as much as 
5 percent of the unit. 

The Borup soil is moderately rapidly permeable in the 
upper part and rapidly permeable in the lower part. 
Available water capacity is high. Runoff is very slow. A 
seasonal high water table is at a depth of 1 to 2.5 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes if excess water is removed. It is suitable for late 
seeded crops in most years. The wetness and a 
susceptibility to soil blowing are the main concerns of 
management. Excess surface water is removed from 
most areas by natural runoff, deep seepage, or 
constructed drains. Field windbreaks, crop residue 
management, stripcropping, and buffer strips help to 
control soil blowing. 

"А cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

If drained, this soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Measures that control soil 
blowing help to protect seedlings from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and building site development because of the 
wetness. А drainage system removes excess surface 
water, but the seasonal high water table is a continuing 
limitation. Soils that are better suited to these uses 
generally are nearby. 

The capability subclass is ім. 


78B—Zell-Gardena silt loams, 1 to 6 percent 
slopes. These deep soils are on knolls, on ridges, and 
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on breaks along drainageways on glacial lake plains and 
in areas between old glacial beaches. The gently 
sloping, well drained Zell soil is on the crest and 
shoulders of slopes, and the nearly level, moderately 
well drained Gardena soil is on plane and slightly 
concave side slopes. In some areas adjacent to streams, 
slopes are abruptly terminated by short, steep 
escarpments. Individual areas range from 5 to about 100 
acres. They are about 50 percent Zell soil and 40 
percent Gardena soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Zell soil is black silt 
loam about 9 inches thick. The substratum to a depth of 
about 60 inches is very fine sandy loam. The upper part 
is calcareous and dark grayish brown, the next part is 
dark grayish brown, and the lower part is olive brown 
and mottled. In places the surface layer is very fine 
sandy loam. іп some areas the substratum contains 
more clay. 

Typically, the surface soil of the Gardena soil is black 
silt loam about 17 inches thick. The subsoil is very dark 
grayish brown silt loam about 26 inches thick. It is 
mottled in the lower part. The upper part of the 
substratum is calcareous, brown, mottled silt юат. The 
lower part to a depth of about 60 inches is yellowish 
brown, mottled very fine sandy loam. In places the soil 
has a calcareous layer within a depth of 16 inches. In 
some areas the surface soil is less than 17 inches thick. 
In some areas the soil contains more clay. 

Included with these soils in mapping are small areas of 
the poorly drained Lamoure and Tiffany soils, which 
make up 1 to 10 percent of the unit. Lamoure soils 
contain more clay than the Zell and Gardena soils. They 
are on flood plains. Tiffany soils contain more sand than 
the Zell and Gardena soils. They are on the lower lying 
flats and in swales. 

The Zell and Gardena soils are moderately permeable. 
Available water capacity is high. Runoff is medium on 
the Zell soil and slow on the Gardena soil. A seasonal 
high water table is at a depth of 4 to 6 feet in the 
Gardena soil. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, sugar beets, and 
potatoes. Soil blowing and water erosion are the main 
hazards. Field windbreaks, stripcropping, cover crops, 
and buffer strips help to control both soil blowing and 
water erosion. Leaving crop residue on the surface 
throughout the winter helps to control soil blowing on fall 
tilled fields. Grassed waterways help to control water 
erosion. Returning crop residue to the soil increases the 
infiltration rate and reduces the runoff rate. 

A cover of pasture plants or hay is effective in 
controlling soil blowing and water erosion. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

These soils are suited to most of the trees and shrubs 
commonly grown as windbreaks and environmental 
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plantings. Optimum survival, growth, and vigor are not 
likely, however, on the Zell soil. Measures that control 
soil blowing help to protect seedlings from abrasion. 

These soils are suitable as sites for septic tank 
absorption fields and buildings. The wetness of the 
Gardena soil is a limitation in septic tank absorption 
fields and on sites for dwellings with basements. It can 
be reduced by installing a drainage system. Subsurface 
drains help to prevent seepage into basements. The 
moderate permeability of the Zell soil is a limitation in 
septic tank absorption fields, but it can be overcome by 
enlarging the field. 

The capability subclass is Ille. 


78C—Zell-Gardena silt loams, 1 to 9 percent 
slopes. These deep soils are on knolls, on ridges, and 
on breaks along drainageways on glacial lake plains and 
in areas between old glacial beaches. The moderately 
sloping, well drained Zell soil is on the crest and 
shoulders of slopes, and the nearly level and gently 
sloping, moderately well drained Gardena soil is on 
plane and slightly concave side slopes. In some areas 
adjacent to streams, slopes are abruptly terminated by 
short, steep escarpments. Individual areas range from 5 
to about 100 acres. They are about 55 percent Zell soil 
and 40 percent Gardena soil. The two soils occur as 
areas so closely intermingled or so small that mapping 
them separately is not practical. 

Typically, the surface layer of the Zell soil is black silt 
loam about 9 inches thick. The substratum to a depth of 
about 60 inches is very fine sandy loam. The upper part 
is calcareous and dark grayish brown, the next part is 
dark grayish brown, and the lower part is olive brown 
and mottled. In places the surface layer is very fine 
sandy loam. In some areas the substratum contains 
more clay. 

Typically, the surface soil of the Gardena soil is black 
silt loam about 14 inches thick. The subsoil is silt loam 
about 12 inches thick. It is very dark grayish brown in the 
upper part and dark brown in the lower part. The 
substratum to a depth of about 60 inches is, in sequence 
downward, calcareous, pale brown silt loam; brown silt 
loam; yellowish brown, mottled silt loam; and yellowish 
brown, mottled very fine sandy loam. In places the soil 
has a calcareous layer within a depth of 16 inches. In 
some areas the surface soil is less than 14 inches thick. 
In other areas the soil contains more clay. 

Included with these soils in mapping are small areas of 
the poorly drained Lamoure and Tiffany soils, which 
make up 1 to 5 percent of the unit. Lamoure soils 
contain more clay than the Zell and Gardena soils. They 
are on flood plains. Tiffany soils contain more sand than 
the Zell and Gardena soils. They are on the lower lying 
flats and in swales. 

The Zell and Gardena soils are moderately permeable. 
Available water capacity is high. Runoff is rapid on the 
Zell soil and slow on the Gardena soil. A seasonal high 
water table is at a depth of 4 to 6 feet in the Gardena 
soil. 
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Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, sugar beets, and 
potatoes. Soil blowing and water erosion are the main 
hazards. Field windbreaks, stripcropping, cover crops, 
and buffer strips help to control both soil blowing and 
water erosion. Leaving crop residue on the surface 
throughout the winter helps to control soil blowing on fall 
tilled fields. Grassed waterways help to control water 
erosion. Returning crop residue to the soil increases the 
infiltration rate and reduces the runoff rate. 

A cover of pasture plants or hay is effective in 
controlling soil blowing and water erosion. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

These soils are suited to most of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Optimum survival, growth, and vigor are not 
likely, however, on the Zell soit. Measures that control 
soil biowing help to protect seedlings from abrasion. 

These soils are suitable as sites for septic tank 
absorption fields and buildings. The wetness of the 
Gardena soil is a limitation in septic tank absorption fields 
and on sites for dwellings with basements. It can be 
reduced by installing a drainage system. Subsurface 
drains help to prevent seepage into basements. The 
moderate permeability of the Zell soil is a limitation in 
septic tank absorption fields, but it can be overcome by 
enlarging the field. 

The capability subclass is IVe. 


79B—Zell-LaDelle silt loams, 1 to 6 percent slopes. 
These deep soils are along drainageways on glacial lake 
plains. The gently sloping, well drained Zell soil is on the 
crest and shoulders of slopes, and the nearly level, 
moderately well drained LaDelle soil is on stream 
terraces. jn some areas adjacent to streams, slopes аге 
abruptly terminated by short, steep escarpments. 
Individual areas range from 5 to about 100 acres. They 
are about 50 percent Zell soil and 45 percent LaDelle 
soil. The two soils occur as areas so closely intermingled 
or so small that mapping them separately is not 
practical. 

Typically, the surface layer of the Zell soil is black silt 
loam about 10 inches thick. The substratum to a depth 
of about 60 inches is multicolored silt loam. In places the 
surface layer is silty clay loam. Іп some areas the 
substratum is very fine sandy loam or silty clay loam. 

Typically, the surface soil of the LaDelle soil is black 
silt loam about 34 inches thick. The substratum to a 
depth of about 60 inches is dark grayish brown silty clay 
loam. It is mottled in the lower part. In some areas the 
surface soil is loam or silty clay loam. On some side 
slopes it is less than 18 inches thick. In some of the 
lower lying areas on flood plains, the soi! is occasionally 
flooded. during periods of spring runoff and heavy rainfall. 
In places the substratum contains less clay. 

Included with these soils in mapping are small areas of 
Bearden, Lamoure, Ojata, and Rauville soils, which make 
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up 1 to 10 percent of the unit. The somewhat poorly 
drained Bearden soils are on the lower lying slopes. The 
poorly drained Lamoure and very poorly drained Rauville 
soils are on flood plains and bottom land. The poorly 
drained Ojata soils are on the lower lying flats. They are 
very strongly saline. 

The Zell and LaDelle soils are moderately permeable. 
Available water capacity is high. Runoff is medium on 
the Zell soil and slow on the LaDelle soil. The LaDelle 
soil has a seasonal high water table at a depth of 4 to 6 
feet. It has a moderate shrink-swell potential. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, sugar beets, and 
potatoes. Soil blowing and water erosion are the main 
hazards. They can be controlled by field windbreaks, 
stripcropping, cover crops, and buffer strips. In areas 
where the Zell soil is fall tilled, soil blowing can be 
controlled by leaving crop residue on the surface 
throughout the winter. Returning crop residue to the soil 
increases the infiltration rate and reduces the runoff rate. 
The wetness resulting from spring runoff and heavy 
rainfall interferes with fieldwork on the LaDelle soil in 
some years. 

A cover of pasture plants or hay is effective in 
controlling soil blowing and water erosion. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

These soils are suited to most of the commonly grown 
trees and shrubs. Optimum survival, growth, and vigor 
are not likely, however, on the Zell soil. Measures that 
control soil blowing help to protect seedlings from 
abrasion. 

These soils are suitable as sites for septic tank 
absorption fields and buildings. The wetness of the 
LaDelle soil is a limitation in septic tank absorption fields 
and on sites for dwellings with basements. Surface 
drains and channels help to remove excess water. 
Subsurface drains help to prevent seepage into 
basements. The shrink-swell potential of the LaDelle soil 
is a limitation on building sites, but it can be overcome 
by installing surface and foundation drains and by 
reinforcing basement and foundation walls. The 
moderate permeability in both soils is a limitation in 
septic tank absorption fields, but it can be overcome by 
enlarging the field. 

The capability subclass is Ше. 


79C—Zell-LaDelle silt loams, 1 to 9 percent slopes. 
These deep soils are along drainageways on glacial lake 
plains. The moderately sloping, well drained Zell soil is 
on the crest and shoulders of slopes, and the nearly 
level and gently sloping, moderately well drained LaDelle 
soil is on stream terraces. In some areas adjacent to 
streams, slopes are abruptly terminated by short, steep 
escarpments. Individual areas range from 5 to about 100 
acres. They are about 50 percent Zell soil and 40 
percent LaDelle soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 
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Typically, the surface layer of the Zell soil is very dark 
gray silt loam about 8 inches thick. The substratum to a 
depth of about 60 inches is mottled silty clay loam. It is 
dark grayish brown in the upper part and dark gray in the 
lower part. In places the surface layer is silty clay loam. 
In some areas the substratum is very fine sandy loam or 
silt loam. 

Typically, the surface soil of the LaDelle soil is black 
silt loam about 34 inches thick. The substratum to a 
depth of about 60 inches is mottled silty clay loam. It is 
very dark gray in the upper part and very dark grayish 
brown in the lower part. In places the surface soil is 
loam or silty clay loam. On some side slopes it is less 
than 18 inches thick. In some of the lower lying areas 
along drainageways, the soil is occasionally flooded. In 
some areas the substratum contains less clay. 

Included with these soils in mapping are small areas of 
Bearden, Lamoure, Ojata, and Rauville soils, which make 
up 1 to 15 percent of the unit. The somewhat poorly 
drained Bearden soils are on the lower lying slopes. The 
poorly drained Lamoure and very poorly drained Rauville 
soils are on flood plains and bottom land. The poorly 
drained Ojata soils are on the lower lying flats. They are 
very strongly saline. 

The Zell and LaDelle soils are moderately permeable. 
Available water capacity is high. Runoff is rapid on the 
Zell soil and slow on the LaDelle soil. The LaDelle soil 
has a seasonal high water table at a depth of 4 to 6 feet. 
It has a moderate shrink-swell potential. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, sugar beets, and 
potatoes. Soil blowing and water erosion are the main 
hazards. They can be controlled by field windbreaks, 
stripcropping, cover crops, and buffer strips. In areas 
where the Zell soil is fall tilled, soil blowing can be 
controlled by leaving crop residue on the surface 
throughout the winter. Returning crop residue to the soil 
increases the infiltration rate and reduces the runoff rate. 
The wetness resulting from spring runoff and heavy 
rainfall interferes with fieldwork on the LaDelle soil in 
some years. 

A cover of pasture plants or hay is effective in 
controlling soil blowing and water erosion. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

These soils are suited to most of the commonly grown 
trees and shrubs. Optimum survival, growth, and vigor 
are not likely, however, on the Zell soil. Measures that 
control soil blowing help to protect seedlings from 
abrasion. 

These soils are suitable as sites for septic tank 
absorption fields and buildings. The wetness of the 
LaDelle soil is a limitation in septic tank absorption fields 
and on sites for dwellings with basements. Surface 
drains and channels help to remove excess water. 
Subsurface drains help to prevent seepage into 
basements. The shrink-swell potential of the LaDelle soil 
is a limitation on building sites, but it can be overcome 
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by installing surface and foundation drains and by 
reinforcing basement and foundation walls. The 
moderate permeability in both soils is a limitation in 
septic tank absorption fields, but it can be overcome by 
enlarging the field. 

The capability subclass is Ме. 


79D—Zell-LaDelle slit loams, 1 to 15 percent 
slopes. These deep soils are along drainageways on 
glacial lake plains. The moderately sloping and strongly 
sloping, well drained Zell soil is on the crest and 
shoulders of slopes, and the nearly level and gently 
sloping, moderately well drained LaDelle soil is on 
stream terraces. In some areas adjacent to streams, 
slopes are abruptly terminated by short, steep 
escarpments. Individual areas range from 5 to about 100 
acres. They are about 55 percent Zell soil and 35 
percent LaDelle soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Zell soil is very dark 
gray silt loam about 8 inches thick. The upper part of the 
substratum is dark grayish brown and grayish brown silt 
loam. The lower part to a depth of about 60 inches is 
very dark gray silty clay loam. In places the surface layer 
is silty clay loam. Іп some areas the substratum is very 
fine sandy loam. 

Typically, the surface soil of the LaDelle soil is black 
silt loam about 34 inches thick. The substratum to a 
depth of about 60 inches is silty clay loam. It is dark 
grayish brown and dark gray and mottled in the upper 
part and is black in the lower part. In places the surface 
soil is loam or silty clay loam. On some side slopes it is 
less than 18 inches thick. In some of the lower lying 
areas along drainageways, the soil is occasionally 
flooded. In some areas the substratum contains less 
clay. 

Included with these soils in mapping are small areas of 
Bearden, Lamoure, Ojata, and Rauville soils, which make 
up 1 to 15 percent of the unit. The somewhat poorly 
drained Bearden soils are on the lower lying slopes. The 
poorly drained Lamoure and very poorly drained Rauville 
soils are on flood plains and bottom land. The poorly 
drained Ojata soils are on the lower lying flats. They are 
very strongly saline. 

The Zell and LaDelle soils are moderately permeable. 
Available water capacity is high. Runoff is rapid on the 
Zell soil and slow on the LaDelle soil. The LaDelle soil 
has a seasonal high water table at a depth of 4 to 6 feet. 
It has a moderate shrink-swell potential. 

Most areas are idle. These soils are unsuited to most 
cultivated crops and to hay because of a high 
susceptibility to soil blowing and water erosion and the 
slope. They are best suited to pasture. A permanent 
cover of pasture plants is effective in controlling soil 
blowing and water erosion. Proper stocking rates, 
pasture rotation, and timely deferment of grazing are 
needed. 
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The Zell soil generally is unsuited to trees and shrubs. 
Scalp-planted trees and shrubs can be established on 
this soil, but optimum survival, growth, and vigor are not 
likely. No critical limitations affect trees and shrubs on 
the LaDelle soil. Measures that control soil blowing help 
to protect seedlings from abrasion. 

These soils are suitable as sites for buildings. The 
slope of the Zell soil and the shrink-swell potential of the 
LaDelle soil are the main limitations. Also, the wetness 
of the LaDelle soil is a limitation on sites for dwellings 
with basements. Buildings should be constructed in the 
less sloping areas. If constructed on the Zell soil, they 
should be designed to conform to the natural slope of 
the land. Land shaping is needed in some areas. 
Installing surface and foundation drains and reinforcing 
basement and foundation walls help to prevent the 
damage caused by the shrinking and swelling of the 
LaDelle soil. Surface drains and channels help to 
remove excess water. Subsurface drains help to prevent 
seepage into basements. 

These soils are suitable as septic tank absorption 
fields. The moderate permeability of both soils, the 
wetness of the LaDelle soil, and the slope of the Zell soil 
are limitations. The slow absorption of liquid waste can 
be overcome by enlarging the absorption field. The 
wetness can be reduced by installing a drainage system. 
The slope can be overcome by land shaping and by 
installing the distribution lines across the slope. 

The capability subclass is Vle. 


84—Wyndmere-Embden sandy loams. These deep, 
level soils are on delta plains and beaches. The 
somewhat poorly drained Wyndmere soil is on the lower 
lying flats and in swales. The moderately well drained 
Embden soil is on the higher lying swells. Individual 
areas range from 10 to about 100 acres. They are about 
50 percent Wyndmere soil and 45 percent Embden soil. 
The two soils occur as areas so closely intermingled or 
so small that mapping them separately is not practical. 

Typically, the Wyndmere soil has a black sandy loam 
surface layer about 10 inches thick. The upper part of 
the substratum is calcareous, дгау:апа grayish brown 
sandy loam. The next part is brown loamy fine sand. The 
lower part to a depth of about 60 inches is pale brown, 
mottled fine sand. In some of the deeper swales and 
depressions, the calcareous layer is below a depth of 16 
inches, 

Typically, the Embden soil has a black sandy loam 
surface layer about 10 inches thick. The subsoil is black 
sandy loam about 13 inches thick. The upper part of the 
substratum is brown sandy loam. The lower part to a 
depth of about 60 inches is brown, stratified fine sand 
and loamy fine sand. In places the lower part of the 
substratum is sand and gravel. In some areas the sand 
fraction is dominantly shale fragments. 

Included with these soils in mapping are small areas of 
the poorly drained Arveson and Hamar soils, which make 
up 1 to 10 percent of the unit. These included soils are 
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in the deeper swales and in seepy areas. The Hamar 
soils contain more sand and less clay than the 
Wyndmere and Embden soils. 

The Wyndmere and Embden soils are moderately 
rapidly permeable. Available water capacity is moderate. 
Runoff is slow. A seasonal high water table is at a depth 
of 2 to 5 feet in the Wyndmere soil and 3.5 to 6 feet in 
the Embden soil. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, and potatoes. бой 
blowing is a hazard, however, if cultivated crops are 
grown. It can be controlled by field windbreaks, 
stripcropping, cover crops, and buffer strips. On fall tilled 
fields it can be controlled by leaving crop residue on the 
surface throughout the winter. Wetness delays spring 
seeding on the Wyndmere soil in some years. 

А cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

These soils are suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

The Embden soil is suitable as a site for septic tank 
absorption fields and buildings, but the Wyndmere soil is 
poorly suited. The wetness is the main limitation. 
Installing a drainage system reduces the wetness in 
septic tank absorption fields and helps to prevent 
seepage into basements. The sides of shallow 
excavations tend to cave in unless they are shored. 

The capability subclass is Ille. 


86—Divide toam, 1 to 3 percent slopes. This deep, 
nearly level, somewhat poorly drained soil is in shallow 
swales, on flats, and in seepy areas on delta plains and 
beaches. It is moderately deep over sand and gravel. 
Individual areas range from about 5 to 150 acres. 

Typically, the surface layer is black loam about 10 
inches thick. The substratum to a depth of 60 inches is, 
in sequence downward, calcareous, grayish brown loam; 
calcareous, light brownish gray gravelly clay loam; light 
olive brown gravelly sand; brown, mottled sand; and light 
olive brown, mottled fine sand. In places the surface 
layer is silt loam or clay loam. In some areas the soil is 
poorly drained. In other areas it contains less clay in the 
upper part. 

Included with this scil in mapping are small areas of 
Arvilla and Renshaw soils, which make up 1 to 10 
percent of the unit. These somewhat excessively drained 
soils are on the higher lying knolls and ridges. 

The Divide soil is moderately permeable in the upper 
part and very rapidly permeable in the lower part. 
Available water capacity is moderate. Runoff is slow. А 
seasonal high water table is at a depth of 2.5 to 5 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. Droughtiness, а 
result of the moderate depth over sand and gravel, is the 


44 


main concern of management. Also, soil blowing is а 
hazard. Crop residue management and green manure 
crops conserve soil moisture. Field windbreaks, 
stripcropping, cover crops, and buffer strips help to 
control soil blowing. Leaving crop residue on the surface 
throughout the winter helps to control soil blowing on fall 
tilled fields. Wetness delays fieldwork in the spring of 
some years. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings, but only the drought tolerant species can 
obtain maximum growth and vigor. Measures that control 
soil blowing help to protect seedlings from abrasion. 

This soil is suitable as a site for buildings. The 
wetness is a limitation on sites for dwellings with 
basements. Subsurface drains help to prevent seepage 
into basements. The sides of shallow excavations tend 
to cave in unless they are shored. 

This soil is poorly suited to septic tank absorption 
fields because of the wetness and the very rapid 
permeability. It readily absorbs but does not adequately 
filter the effluent. The poor filtering capacity may result in 
the pollution of ground water. А drainage system 
reduces the wetness, but the seasonal high water table 
is a continuing limitation. 

The capability subclass is Ills. 


87—Marysland loam. This deep, level, poorly drained 
soil is in swales, on broad flats, and in seepy areas on 
delta plains and beaches. It is moderately deep over 
sand and gravel. The natural drainage pattern is poorly 
defined. In some years excess surface water ponds in 
the lower lying areas for brief periods during spring 
runoff and heavy rainfall. Individual areas range from 5 to 
about 600 acres. 

Typically, the surface layer is black loam about 6 
inches thick. The next 10 inches is calcareous, black, 
mottled loam. The upper part of the substratum is 
calcareous, dark grayish brown, mottled sandy clay loam. 
The next part is olive brown gravelly coarse sand. The 
lower part to a depth of about 60 inches is dark 
yellowish brown, mottled very gravelly coarse sand. іп 
some places the surface layer is clay loam. In other 
places the soil is somewhat poorly drained. In some 
areas it contains less clay in the upper part. In other 
areas it has a mottled subsoil. 

Included with this soil in mapping are small areas of 
Rauville and Renshaw soils, which make up 1 to 10: 
percent of the unit. The very poorly drained Rauville soils 
are in seepy areas and on bottom land. They contain 
less sand than the Marysland soil. The somewhat 
excessively drained Renshaw soils are in the higher lying 
convex areas. They do not have a calcareous layer 
within a depth of 16 inches. 
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The Marysland soil is moderately permeable in the 
upper part and rapidly permeable in the lower part. 
Available water capacity is moderate. Runoff is ponded. 
А seasonal high water table is above the surface or 
within a depth of 2.5 feet. 

Most areas are used for cultivated crops or for pasture 
or һау. А few areas are idle. This soil is suited to small 
grain and sunflowers if excess water is removed. it is 
suitable for late seeded crops in most years, but the 
seasonal ponding is a problem. Soil blowing is a hazard 
if cultivated crops are grown. Excess water is removed 
from most areas by natural runoff, deep seepage, or 
constructed drains. Field windbreaks, stripcropping, crop 
residue management, апа buffer strips help to control 
soil blowing. 

А cover of pasture plants or hay is effective in 
controlling soil blowing. Ponding interferes with haying in 
some years. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

If drained, this soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Measures that control soil 
blowing help to protect seedlings from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and building site development because of the 
ponding. Surface drains help to control the ponding, but 
the seasonal high water table is a continuing limitation. 
Soils that are better suited to these uses generally are 
nearby. | 

The capability subclass is ИМ. 


89—Renshaw loam, 1 to 3 percent slopes. This 
deep, nearly level, somewhat excessively drained soil is 
on delta plains, beaches, and stream terraces. It is 
shallow over sand and gravel. Individual areas range 
from 5 to about 100 acres. 

Typically, the surface layer is black loam about 8 
inches thick. The subsoil is very dark gray sandy clay 
loam about 7 inches thick. The upper part of the 
substratum is calcareous, brown gravelly loamy sand. 
The next part is dark grayish brown and brown very 
gravelly coarse sand. The lower part to a depth of about 
60 inches is dark brown coarse sand. In some areas the 
substratum contains more shale. On some of the 
concave side slopes, the surface layer and subsoil are 
thicker and the soil is moderately deep over sand and 
gravel. In places the surface layer is sandy loam. 

Included with this soil in mapping are small areas of 
Divide and Sioux soils, which make up 1 to 15 percent of 
the unit. These soils do not have a subsoil. The 
somewhat poorly drained Divide soils are in seepy areas 
and swales. The excessively drained Sioux soils are on 
the crest and shoulders of knolls and ridges. 

The Renshaw soil is moderately rapidly permeable in 
the upper part and very rapidly permeable in the lower 
part. Available water capacity is low. Runoff is stow. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. Droughtiness, a 
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result of the low available water capacity, is the main 
concern of management. Also, soil blowing is a hazard. 
Crop residue management and green manure crops 
conserve soil moisture. Field windbreaks, stripcropping, 
crop residue management, cover crops, and buffer strips 
help to control soil blowing. 

А cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to the drought resistant trees and 
shrubs grown as windbreaks and environmental 
plantings. Optimum survival, growth, and vigor, however, 
are not likely. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. It readily absorbs but does not 
adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. The sides of shallow 
excavations tend to cave in unless they are shored. 

The capability subclass is Ills. 


89B—Renshaw loam, 3 to 6 percent slopes. This 
deep, gently sloping, somewhat excessively drained soil 
is on delta plains, beaches, and stream terraces. It is 
shallow over sand and gravel. Individual areas range 
from 5 to about 100 acres. 

Typically, the surface layer is black loam about 8 
inches thick. The subsoil is very dark gray sandy clay 
loam about 7 inches thick. The upper part of the 
substratum is calcareous, brown gravelly loamy sand. 
The next part is dark grayish brown and brown very 
gravelly coarse sand. The lower part to a depth of about 
60 inches is dark brown coarse sand. In some areas the 
substratum contains more shale. On some of the 
concave side slopes, the surface layer and subsoil are 
thicker and the soil is moderately deep over sand and 
gravel. In places the surface layer is sandy loam. 

Included with this soil in mapping are small areas of 
the excessively drained Sioux soils, which make up 1 to 
10 percent of the unit. These soils are on the crest and 
shoulders of knolls and ridges. They do not have a 
subsoil. 

The Renshaw soil is moderately rapidly permeable in 
the upper part and very rapidly permeable in the lower 
part. Available water capacity is low. Runoff is medium. 

Most areas are used for cultivated crops or for pasture 
or hay. This soil is suited to small grain and sunflowers. 
Water erosion is the main hazard. Soil blowing also is a 
hazard. Droughtiness, a result of the low available water 
capacity, is a concern of management. Grassed 
waterways and diversions help to control water erosion. 
Crop residue management and green manure crops 
conserve soil moisture. Field windbreaks, stripcropping, 
crop residue management, cover crops, and buffer strips 
help to control soil blowing. 

À cover of pasture plants or hay is effective in 
controlling water erosion and soil blowing. Proper 
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stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

This soil is suited to the drought resistant trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. Optimum survival, growth, and 
vigor, however, are not likely. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. It readily absorbs but does not 
adequately filter, the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. The sides of shallow 
excavations tend to cave in uniess they are shored. 

The capability subclass is Ше. 


90B—Arvilla sandy loam, 1 to 6 percent slopes. 
This deep, nearly level and gently sloping, somewhat 
excessively drained soil is on deita plains and beaches. 
It is shallow or moderately deep over sand and gravel. 
Individual areas range from 5 to about 600 acres. 

Typically, the surface layer is black sandy loam about 
7 inches thick. The subsoil is very dark brown sandy 
loam about 11 inches thick. The upper part of the 
substratum is dark brown sand. The lower part to a 
depth of about 60 inches is brown gravelly coarse sand. 
In some concave areas, the surface layer and subsoil 
are thicker and the soil is deeper over sand and gravel. 
In some areas the substratum contains more shale. In 
places the soil is moderately sloping. In a few areas the 
surface layer is loam. 

Included with this soil in mapping are small areas of 
Sioux and Wyndmere soils, which make up 1 to 15 
percent of the unit. These soils do not have a subsoil. 
The excessively drained Sioux soils are on the crest and 
upper sides of knolls and ridges. The somewhat poorly 
drained Wyndmere soils are in seepy areas and swales. 

The Arvilla soil is rapidly permeable. Available water 
capacity is low. Runoff is slow. 

Most areas are used for cultivated crops or for pasture 
or hay. This soil is suited to small grain and sunflowers. 
Soil blowing is a hazard, however, if cultivated crops are 
grown. It can be controlled by field windbreaks, 
stripcropping, cover crops, and buffer strips. On fall tilled 
fields it can be controlled by leaving crop residue on the 
surface throughout the winter. Droughtiness, a result of 
the low available water capacity, is a concern of 
management. Crop residue management and green 
manure crops conserve soil moisture. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to the drought resistant trees and 
shrubs. Optimum survival, growth, and vigor, however, 
are not likely. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. It readily absorbs but does not 
adequately filter the effluent in septic tank absorption 
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fields. The poor filtering capacity may result in the 

pollution of ground water. The sides of shallow 

excavations tend to cave in unless they are shored. 
The capability subclass is Ше. 


93—Inkster sandy loam, 0 to 3 percent slopes. This 
deep, level and nearly level, moderately well drained soil 
is on delta plains and beaches. Individual areas range 
from 10 to about 3,000 acres. 

Typically, the surface layer is black sandy loam about 
6 inches thick. The subsoil is very dark gray sandy loam 
about 18 inches thick. It is mottled in the lower part. The 
upper part of the substratum is dark grayish brown, 
mottled sandy loam. The lower part to a depth of about 
60 inches is dark olive gray, mottled loamy sand. In 
some areas the lower part of the substratum is sand and 
gravel. In other areas the soil contains more clay. In 
some swales it is somewhat poorly drained and has a 
calcareous layer within a depth of 16 inches. In places 
the sand fraction has a higher content of siliceous 
material and a lower content of weathered shale. 

Included with this soil in mapping are small areas of 
Sioux and Tiffany soils, which make up 1 to 10 percent 
of the unit. The excessively drained. Sioux soils are on 
the crest and shoulders of knolls and ridges. They are 
shallow or very shallow over sand and gravel. 

The Inkster soil is moderately rapidly permeable in the 
upper part and rapidly permeable in the lower part. 
Available water capacity is moderate. Runoff is slow. A 
seasonal high water table is at a depth of 3.5 to 6 feet. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, and potatoes. Soil 
blowing is a hazard, however, if cultivated crops are 
grown. It can be controlled by field windbreaks, 
stripcropping, cover crops, and buffer strips. On fall tilled 
fields it can be controlled by leaving crop residue on the 
surface throughout the winter. Droughtiness, a result of 
the moderate available water capacity, is a limitation 
during extended dry periods. Crop residue management 
and green manure crops conserve soil moisture. 
Wetness delays spring seeding in some years. 

А cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. Wetness is a limitation in septic tank 
absorption fields and on sites for dwellings with 
basements. А drainage system reduces the wetness іп 
septic tank absorption fields and helps to prevent 
seepage into basements. The soil readily absorbs but 
does not adequately filter the effluent in the absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. The sides of shallow 
excavations tend to cave in unless they are shored. 
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The capability subclass is Ille. 


94—Pits, gravel. This map unit occurs as areas from 
which the soil material has been removed and the 
underlying sand and gravel mined. The areas generally 
support no vegetation. They range from 3 to about 100 
acres. 

The areas that are not mined are idle. This map unit 
generally is unsuited to farm uses unless the areas are 
leveled, topdressed with suitable topsoil, and otherwise 
reclaimed. On the bottom of unreclaimed pits, 
climatically suited trees and shrubs can be planted to 
enhance wildlife habitat or to increase the esthetic value. 
The suitability of species varies from pit to pit. 

This map unit generally is unsuitable as a site for 
septic tank absorption fields and buildings unless it is 
leveled and reclaimed. Drainage outlets are needed in 
ponded areas and in areas where a seasonal high water 
table is evident. Onsite investigation is needed to 
determine the suitability for these uses. 

No capability class or subclass is assigned. 


95—Ojata silty clay loam. This deep, level, poorly 
drained, very strongly saline soil is on low lying flats and 
in sloughs and swales on glacial lake plains and in areas 
between old glacial beaches. The natural drainage 
pattern is poorly defined. Excess surface water is 
removed from most cultivated areas by constructed 
drains. Undrained areas typically support native grasses. 
Individual areas range from 10 to several thousand 
acres. 

Typically, the surface layer is black silty clay loam 
about 8 inches thick. It contains salt crystals. The upper 
part of the substratum is сасагесиз, gray, mottled silt 
loam. It contains salt crystals. The next part is dark 
grayish brown, mottled, very finely stratified silt loam. 
The lower part to a depth of about 60 inches is dark 
grayish brown and olive brown, mottled silt loam. In 
places the soil contains less clay throughout. In some of 
the areas between old glacial beaches, the substratum 
contains more sand. In some areas the soil is stony. In 
other areas it is moderately saline or strongly saline. it is 
very poorly drained in some sloughs and somewhat 
poorly drained on some of the higher lying swells. 

Included with this soil in mapping are small areas of 
the nonsaline and slightly saline Bearden and Colvin 
soils and the moderately saline, ponded Lallie soils. 
These soils make up 1 to 15 percent of the unit. The 
somewhat poorly drained Bearden soils are on the 
higher lying convex slopes. The very poorly drained 
Lallie soils have a thin surface layer. 

The Ojata soil is moderately slowly permeable. 
Available water capacity is moderate. Runoff is very 
slow. A seasonal high water table is at or near the 
surface. 

Most areas are used for pasture or wildlife habitat. 
This soil is suited to native grass pasture and hay and to 
wetland wildlife habitat. It is unsuited to most cultivated 
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crops because of the salinity. Many of the waterfowl 
production and refuge areas in the county are areas of 
this soil. In the areas used for grazing, proper stocking 
rates, pasture rotation, and timely deferment of grazing 
are needed. Careful management is needed because the 
vegetation deteriorates very easily in overgrazed areas 
or in areas that are subject to heavy traffic. 

This soil generally is unsuited to trees and shrubs 
because of the severe salinity. The seedling survival rate 
is very poor, and the surviving trees lack vigor, density, 
and mature height. 

This soil is poorly suited to septic tank absorption 
fields and building site development. The wetness is the 
main limitation. A drainage system helps to remove 
excess surface water, but the seasonal high water table 
is a continuing limitation. The moderately slow 
permeability is a limitation in septic tank absorption 
fields. It can be overcome, however, by enlarging the 
field. 

The capability subclass is VIs. 


96D—Sioux-Barnes loams, 6 to 15 percent slopes. 
These deep soils are on knolls and ridges on till plains. 
The strongly sloping, excessively drained Sioux soil is on 
the crest and shoulders of the knolls and ridges. It is 
shallow or very shallow over sand and gravel. The 
moderately sloping and strongly sloping, well drained 
Barnes soil is on side slopes. Individual areas range from 
about 5 to 50 acres. They are about 50 percent Sioux 
soil and 35 percent Barnes soil. The two soils occur as 
areas so closely intermingled or so small that mapping 
them separately is impractical. 

Typically, the surface layer of the Sioux soil is black 
loam about 6 inches thick. The next 5 inches is very dark 
grayish brown gravelly sandy loam. The upper part of the 
substratum is dark grayish brown gravelly coarse sand. 
The lower part to a depth of about 60 inches is dark 
brown coarse sand. In some places the substratum has 
more shale fragments. In other places the content of 
gravel in the substratum is less than 35 percent. In some 
areas the soil has a subsoil and has a surface layer that 
is more than 6 inches thick. 

Typically, the surface soil of the Barnes soil is black 
loam about 11 inches thick. The subsoil is dark brown 
loam about 11 inches thick. The substratum to a depth 
of about 60 inches is loam. It is calcareous and grayish 
brown in the upper part and olive brown and mottled in 
the lower part. On some of the lower lying plane and 
concave slopes, the soil is moderately well drained and 
the surface soil is more than 11 inches thick. 

Included with these soils in mapping are small areas of 
Buse, Cresbard, Hamerly, and Parnell soils, which make 
up 5 to 15 percent of the unit. The well drained Buse 
soils are on the crest and shoulders of slopes. They do 
not have a subsoil. The moderately well drained, alkali 
Cresbard soils are on plane side slopes. The somewhat 
poorly drained Hamerly soils are on the lower lying 
concave side slopes. They have a calcareous layer 
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within a depth of 16 inches. The very poorly drained 
Parnell soils are in depressions. 

Permeability is very rapid in the Sioux soil and 
moderately slow in the Barnes soil. Available water 
capacity is very low in the Sioux soil and high in the 
Barnes soil. Runoff is slow on the Sioux soil and rapid 
on the Barnes soil. The shrink-swell potential is 
moderate in the Barnes soil. 

Most areas are used for pasture (fig. 7) or are idle. 
Some areas are used for cultivated crops. These soils 
are unsuited to most cultivated crops and to hay 
because the Sioux soil is droughty, because most areas 
are too steep, and because soil blowing and water 
erosion are hazards. A cover of native pasture grasses is 
effective in controlling erosion and soil blowing if the 
pasture is kept in good condition. Proper stocking rates, 
pasture rotation, and timely deferment of grazing are 
needed. 

The Barnes soil is suited to nearly all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings. The Sioux soil generally is 
unsuited, however, because it is droughty. Measures that 
control soil blowing help to protect seedlings from 
abrasion. 

These soils are suitable as sites for buildings. The 
slope is the main limitation. Also, the shrink-swell 
potential of the Barnes soil is a limitation on sites for 
dwellings. The buildings should be designed to conform 
to the natural slope of the land. Land shaping is needed 
in some areas. Installing surface and foundation drains 
and reinforcing basement and foundation walls help to 
prevent the damage caused by the shrinking and 
swelling of the Barnes soil. The sides of shallow 
excavations in the Sioux soil tend to cave in unless they 
are shored. 

These soils are suitable as septic tank absorption 
fields. The Sioux soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
may result in the pollution of ground water. The 
moderately slow permeability of the Barnes soil is a 
limitation, but it can be overcome by enlarging the 
absorption field. 

The capability subclass is VIs. 


97D—Sioux loam, 1 to 15 percent slopes. This 
deep, nearly level to strongly sloping, excessively 
drained soil is on the crest and shoulders of knolls, 
ridges, and breaks to valleys on till plains, delta plains, 
and beaches. lt is shallow or very shallow over sand and 
gravel. Individual areas range from 5 to about 100 acres. 

Typically, the surface layer is black loam about 7 
inches thick. The next 3 inches is very dark grayish 
brown very gravelly sandy loam. The upper part of the 
substratum is dark grayish brown gravelly coarse sand 
and very gravelly coarse sand. The lower part to a depth 
of about 60 inches is dark brown coarse sand. In places 
the surface layer is gravelly loam, sandy loam, or 
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Figure 7.—A pastured area of Sioux-Barnes loams, 6 to 15 percent slopes. 


gravelly sandy loam. In some areas the content of gravel 
is less than 35 percent. In other areas the substratum 
contains more shale fragments. 

Included with this soil in mapping are small areas of 
Arvilla, Hecla, Renshaw, and Vang soils, which make up 
1 to 15 percent of the unit. These soils are deeper over 
sand and gravel than the Sioux soil. They are on the 
lower lying side slopes. The Arvilla and Renshaw soils 
are somewhat excessively drained. The Hecla soils are 
moderately well drained. They have a lower content of 
coarse sand and gravel than the Sioux soil. The Vang 
soils are well drained. 

The Sioux soil is very rapidly permeable. Available 
water capacity is very low. Runoff is slow. 

Most areas are used for pasture or hay or are idle. 
This soil is unsuited to most cultivated crops and to hay 
because it is.droughty and susceptible to soil blowing. А 
cover of native pasture grasses is effective in controlling 
soil blowing if the pasture is kept in good condition. 
Proper stocking rates, pasture rotation, and timely 
deferment of grazing are needed. 

This soil is unsuited to most trees and shrubs. The 
droughtiness is a critical limitation affecting survival, 
growth, and vigor. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The slope is a limitation on building 


sites. The buildings should be designed to conform to 
the natural slope of the land. Land shaping is needed in 
some areas. The sides of shallow excavations tend to 
cave in unless they are shored. The soil readily absorbs 
but does not adequately filter the effluent in septic tank 
absorption fields. The poor filtering capacity can result in 
the pollution of ground water. 

The capability subclass is VIIs. 


98E—Edgeley-Kloten loams, 6 to 25 percent 
slopes. These well drained soils are in stream valleys on 
till plains. The moderately deep, moderately stoping and 
strongly sloping Edgeley soil is on plane and slightly 
concave side slopes, and the very shallow or shallow, 
strongly sloping and moderately steep Kloten soil is on 
convex shoulder slopes and the upper side slopes. 
Shale bedrock is exposed on some of the steeper 
cutbanks and in slump areas. Individual areas range from 
50 to about 200 acres. They are about 55 percent 
Edgeley soil and 35 percent Kloten soil. The two soils 
occur as areas so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the Edgeley soil has a black loam surface 
layer about 6 inches thick. The subsoil is about 30 
inches thick. It is very dark grayish brown clay loam and 
shaly clay loam in the upper part and dark olive gray and 
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olive gray shaly clay loam in the lower part. The 
underlying material to a depth of about 60 inches is dark 
gray and gray weathered shale. In places the soil is deep 
over shale. 

Typically, the Kloten soil has a very dark gray loam 
surface layer about 5 inches thick. The next 4 inches is 
very dark gray loam. Below this to a depth of about 60 
inches is very dark gray and dark gray shale. In places 
the surface layer is shaly loam. 

Included with these soils in mapping are small areas of 
Buse, Cresbard, Miranda Variant, Rauville, and Sioux 
soils, which make up 5 to 15 percent of the unit. The 
well drained Buse soils are on the crest and shoulders of 
slopes. They formed in till. The alkaii Cresbard and 
Miranda Variant soils are on concave side slopes and 
toe slopes. The very poorly drained Rauville soils are on 
bottom land. Sioux soils are on the crest and shoulders 
of slopes. They are very shallow or shallow over sand 
and gravel. 

The Edgeley and Kloten soils are moderately 
permeable. Available water capacity is moderate in the 
Edgeley soil and very low in the Kloten soil. Runoff is 
medium on the Edgeley soil and rapid on the Kloten soil. 
The underlying shale in both soils restricts the root zone. 
The shrink-swell potential is moderate in the Edgeley 
soil. 

Most areas are used for pasture. Hay is harvested in 
some areas along drainageways and on the lower lying 
concave side slopes. These soils are unsuited to most 
cultivated crops and to hay because they are droughty, 
are susceptible to water erosion, and are moderately 
sloping to moderately steep. A cover of pasture plants is 
effective in controlling water erosion if the pasture is 
kept in good condition. Proper stocking rates, timely 
deferment of grazing, and pasture rotation are needed. 

The Edgeley soil is suited to nearly all of the 
commonly grown trees and shrubs. The Kloten soil, 
however, generally is unsuited because it is droughty and 
has a severely restricted root zone. 

The Edgeley soil is suitable as a site for septic tank 
absorption fields and buildings, but the Kloten soil is 
poorly suited. The restricted depth to bedrock and the 
slope are the main limitations. The less sloping areas 
where the soil is deeper should be selected as sites for 
these uses. The steeper areas generally are unstable 
and are subject to slumping. The buildings constructed 
on these soils should be designed to conform to the 
natural slope of the land. Land shaping is needed in 
some areas. The shrink-swell potential of the Edgeley 
soil is a limitation on sites for dwellings. Installing surface 
and foundation drains and reinforcing basement and 
foundation walls help to prevent the structural damage 
caused by shrinking and swelling. 

The capability subclass is VIs. 


99—Cavour-Miranda loams, 0 to 3 percent slopes. 
These deep, level and nearly level, alkali soils are on till 
plains. The moderately well drained Cavour soil is on the 
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plane and slightly convex sides of low swells, and the 
somewhat poorly drained Miranda soil is in the lower 
lying swales and on flats. The soils are stony in some 
areas. Individual areas range from 5 to about 100 acres. 
They are about 50 percent Cavour soil and 40 percent 
Miranda soil. The two soils occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the Cavour soil has a black loam surface 
layer about 8 inches thick. The subsurface layer is very 
dark gray loam about 4 inches thick. The subsoil is about 
15 inches thick. It is black clay in thé upper part and 
dark grayish brown clay loam in the lower part. The 
substratum to a depth of about 60 inches is dark grayish 
brown and grayish brown, mottled clay loam. In places 
the subsoil does not have columnar structure. 

Typically, the Miranda soil has a very dark grayish 
brown loam surface layer about 3 inches thick. The 
subsoil is very dark grayish brown clay loam about 13 
inches thick. It has salt crystals in the lower part. The 
substratum to a depth of about 60 inches is calcareous, 
brown loam and clay loam. 

Included with these soils in mapping aré small areas of 
Barnes, Hamerly, Parnell, and Svea soils, which make up 
5 to 15 percent of the unit. These included soils do not 
have an alkali subsoil. Barnes soils are well drained and 
are on the higher lying convex side slopes. Hamerly soils 
are somewhat poorly drained and are on concave side 
slopes. They have a calcareous layer within a depth of 
16 inches. Parnell soils are very poorly drained and are 
in depressions. 

Permeability is slow in the Cavour soil and very slow in 
the Miranda soil. Available water capacity is moderate in 
both soils. Runoff is slow. The dense subsoil restricts the 
depth to which roots can penetrate. The shrink-swell 
potential is high in the Cavour soil and moderate in the 
Miranda soil. 

Most areas are used for cultivated crops or for 
pasture. These soils are unsuited to most cultivated 
crops and to pasture and hay. Root penetration is 
restricted in the subsoil, and moisture stress restricts 
crop growth in most years. Planting green manure crops 
and returning crop residue to the soil increase the 
content of organic matter and thus improve tilth and soil 
structure. Including deep rooted legumes, such as alfalfa 
and sweetclover, in the cropping sequence helps to 
loosen the dense subsoil. Tilling when the soil is wet 
increases the extent of surface crusting and clodding, 
both of which result in a poor seedbed (fig. 8). 

: А сомег of pasture plants ог hay is effective in 
improving tilth. In the areas used for grazing, careful 
management that includes proper stocking rates, pasture 
rotation, and timely deferment of grazing is needed. 

These soils generally are unsuited to trees and shrubs. 
The severe alkalinity and the restricted root zone are 
critical limitations affecting survival, growth, and vigor. 

The Cavour soil is suitable as a site for Septic tank 
absorption fields and buildings, but the Miranda soil is 
poorly suited. The slow permeability of the Cavour soil 
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Figure 8.—Surface crusting and clodding оп Cavour-Miranda loams, 0 to 3 percent slopes. 


and the very slow permeability of the Miranda soil are 
limitations in septic tank absorption fields. The slow 
absorption of liquid waste in the Cavour soil can be 
overcome by enlarging the absorption field. Soils that are 
not so slowly permeable as the Miranda soil should be 
selected as sites for these absorption fields. The shrink- 
swell potential of both soils is a limitation on building 
sites. Installing surface and foundation drains and 
reinforcing basement and foundation walls help to 
prevent the structural damage caused by shrinking and 
swelling. 

The capability subclass is IVs. 


126--Веагдеп silty clay loam. This deep, level, 
somewhat poorly drained soil is on glacial lake plains. 
The natural drainage pattern is poorly defined, but 
excess surface water is removed from most areas by 
constructed drains. Undrained areas frequently are wet 
for short periods after spring runoff and heavy rainfall. 
Individual areas range from about 10 to several thousand 
acres. 

Typically, the surface layer is black silty clay loam 
about 10 inches thick. The upper part of the substratum 
is calcareous, gray silty clay loam. The next part is light 


olive brown, mottled silt юат. The lower part to a depth 
of about 60 inches is grayish brown and light brownish 
gray, mottled silty clay loam. In some areas the soil is 
slightly saline. tn other areas the surface layer is silt 
loam. In places the soil contains less clay. In some 
swales it is poorly drained, and in some it does not have 
a calcareous layer within a depth of 16 inches. 

included with this soil in mapping are small areas of 
the moderately saline Colvin and Bearden soils and the 
very strongly saline Ojata soils. These soils make up 1 to 
15 percent of the unit. They generally occur as narrow 
areas along many of the road ditches and drainage 
ditches. Colvin and Ojata soils are poorly drained. 

The Bearden soil is moderately slowly permeable. 
Available water capacity is high. Runoff is slow. A 
seasonal high water table is at a depth of 1.5 to 2.5 feet. 
The shrink-swell potential is moderate. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes. Soil blowing is a hazard, however, if cultivated 
crops are grown. It can be controlled by field 
windbreaks, stripcropping, cover crops, and buffer strips. 
On fall tilled fields it can be controlled by leaving crop 
residue on the surface throughout the winter. The 
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wetness resulting from the seasonal high water table 
delays spring seeding in some years. 

A cover of pasture plants or hay is effective in 
controlling 501 blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

This soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

This soil is suitable as a site for septic tank absorption 
fields and buildings. The wetness is the main limitation. 
Also, the moderately slow permeability is a limitation in 
septic tank absorption fields and the shrink-swell 
potential a limitation on sites for most buildings. A 
drainage system reduces the wetness in septic tank 
absorption fields and helps to prevent seepage into 
basements, but the high water table is a continuing 
limitation. The slow absorption of liquid waste in the 
absorption fields can be overcome by enlarging the field. 
Installing surface and foundation drains and reinforcing 
basement and foundation walls help to prevent the 
structural damage caused by shrinking and swelling. 

The capability subclass is Пе. 


130B—Svea-Buse loams, 1 to 6 percent slopes. 
These deep soils are on till plains. The nearly level, 
moderately well drained Svea soil is on the plane and 
concave lower side slopes, and the gently sloping, well 
drained Buse soil is on the crest and shoulders of knolls 
and ridges. Slopes are abruptly terminated by short, 
steep escarpments. Individual areas range from about 5 
to 1,200 acres. They are about 60 percent Svea soil and 
30 percent Buse soil. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical. | 

Typically, the surface soil of {һе Svea soil is black 
loam about 17 inches thick. The subsoil is very dark 
grayish brown clay loam about 14 inches thick. The 
substratum to a depth of about 60 inches is mottled clay 
loam. It is calcareous and grayish brown in the upper 
part and is olive brown in the lower part. On some of the 
convex side slopes, the soil is well drained and the 
surface soil is less than 17 inches thick. On some of the 
lower lying concave slopes, the soil is somewhat poorly 
drained, does not have a subsoil, and has a calcareous 
layer within a depth of 16 inches. In places it contains 
less clay throughout. 

Typically, the surface layer of the Buse soil is very 
dark gray loam about 8 inches thick. The upper part of 
the substratum is calcareous, light brownish gray loam. 
The lower part to a depth of about 60 inches is grayish 
brown, mottled clay loam. In places the surface layer is 
less than 8 inches thick. In some areas the soil contains 
less clay throughout. 

Included with these soils in mapping are small areas of 
Cresbard, Parnell, Sioux, and Tonka soils and the 
moderately saline and nonsaline Vallers soils. These 
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included soils make up 1 to 15 percent of the unit. The 
moderately well drained, alkali Cresbard soils are on 
plane side slopes. The very poorly drained Parnell and 
poorly drained Tonka soils are in depressions. The 
excessively drained Sioux soils are on the crest and 
shoulders of knolls. They are shallow or very shallow 
over sand and gravel. The poorly drained Vallers soils 
are on low lying flats. They have a calcareous layer 
within a depth of 16 inches. 

The Svea and Buse soils aré moderately slowly 
permeable. Available water capacity is high. Runoff is 
slow on the Svea soil and medium on the Buse soil. A 
seasonal high water table is at a depth of 4 to 6 feet in 
the Svea soil. The shrink-swell potential is moderate in 
both soils. 

Most areas are used for cultivated crops. These soils 
are suited to small grain and sunflowers. Soil blowing 
and water erosion are hazards, however, if cultivated 
crops are grown. Field windbreaks, stripcropping, cover 
crops, and buffer strips help to control soil blowing. 
Leaving crop residue on the surface throughout the 
winter helps to control soil blowing on fall tilled fields. 
Grassed waterways and diversions help to control water 
erosion. Returning crop residue to the soil increases the 
infiltration rate and reduces the runoff rate. 

A cover of pasture plants or hay is effective in 
controlling water erosion and soil blowing. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

These soils are suited to the commonly grown trees 
and shrubs. Optimum survival, growth, and vigor are not 
likely, however, on the Buse soil. No critical limitations 
affect trees and shrubs on the Svea soil. Measures that 
control soil blowing help to protect seedlings from 
abrasion. 

These soils are suitable as sites for septic tank 
absorption fields and buildings. The moderately slow 
permeability is a limitation in septic tank absorption 
fields, but it can be overcome by enlarging the field. The 
shrink-swell potential is a limitation on sites for buildings, 
but installing surface and foundation drains and 
reinforcing basement and foundation walls help to 
prevent the structural damage caused by shrinking and 
swelling. The wetness of the Svea soil is a limitation on 
sites for dwellings with basements. Subsurface drains 
help to prevent seepage into basements. 

The capability subclass is Пе. 


130€ —Buse-Svea loams, 1 to 9 percent slopes. 
These deep soils are in stream valleys on till plains. The 
moderately sloping, well drained Buse soil is on the crest 
and shoulders of knolls and ridges. The nearly level and 
gently sloping, moderately well drained Svea soil is on 
the plane and concave lower side slopes. In some areas 
adjacent to streams, slopes are abruptly terminated by 
short, steep escarpments. Individual areas range from 
about 10 to more than 100 acres. They are about 55 
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percent Buse soil and 40 percent Svea soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately is not practical. 

Typically, the surface layer of the Buse soil is very 
dark gray loam about 8 inches thick. The upper part of 
the substratum is calcareous, light brownish gray loam. 
The lower part to a depth of about 60 inches is grayish 
brown, mottled clay loam. In places the surface layer is 
less than 8 inches thick. In some areas the soil contains 
less clay throughout. 

Typically, the surface soil of the Svea soil is black 
loam about 17 inches thick. The subsoil is very dark 
grayish brown clay loam about 14 inches thick. The 
substratum to a depth of about 60 inches is mottled clay 
loam. it is calcareous and grayish brown in the upper 
part and is olive brown in the lower part. On some of the 
convex side slopes, the soil is well drained and the 
surface soil is less than 17 inches thick. On some of the 
lower lying concave slopes, it is somewhat poorly 
drained, does not have a subsoil, and has a calcareous 
layer within a depth of 16 inches. In places it contains 
less clay. 

Included with these soils in mapping are small areas of 
Cresbard, Parnell, Sioux, and Tonka soils and the 
moderately saline and nonsaline Vallers soils. These 
included soils make up 1 to 10 percent of the unit. The 
moderately well drained, alkali Cresbard soils are on 
plane side slopes. The very poorly drained Parnell and 
poorly drained Tonka soils are in depressions. The 
excessively drained Sioux soils are on the crest and 
shoulders of knolls and ridges. They are shallow or very 
shallow over sand and gravel. The poorly drained Vallers 
soils are on low lying flats. They have a calcareous layer 
within a depth of 16 inches. 

The Buse and Svea soils are moderately slowly 
permeable. Available water capacity is high. Runoff is 
rapid on the Buse soil and slow on the Svea soil. A 
seasonal high water table is at a depth of 4 to 6 feet in 
the Svea soil. The shrink-swell potential is moderate in 
both soils. 

Most areas are used for cultivated crops. These soils 
are suited to small grain and sunflowers. Soil blowing 
and water erosion are hazards, however, if cultivated 
crops are grown. Field windbreaks, stripcropping, cover 
crops, and buffer strips help to contro! soil blowing. 
Leaving crop residue on the surface throughout the 
winter helps to control soil blowing on fall tilled fields. 
Grassed waterways and diversions help to control water 
erosion. Returning crop residue to the soil increases the 
infiltration rate and reduces the runoff rate. 

A cover of pasture plants or hay is effective in 
controlling water erosion and soil blowing. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

These soils are suited to the commonly grown trees 
and shrubs. Optimum survival, growth, and vigor are not 
likely, however, on the Buse soil. No critical limitations 
affect trees and shrubs on the Svea soil. Measures that 


Soil survey 


control soil blowing help to protect seedlings from 
abrasion. 

These soils are suitable as sites for septic tank 
absorption fields and buildings. The moderately slow 
permeability is a limitation in septic tank absorption 
fields, but it can be overcome by enlarging the field. The 
shrink-swell potential is a limitation on sites for buildings, 
but installing surface and foundation drains and 
reinforcing basement and foundation walls help to 
prevent the structural damage caused by shrinking and 
swelling. The wetness of the Svea soil is a limitation on 
sites for dwellings with basements. Subsurface drains 
help to prevent seepage into basements. 

The capability subclass is IVe. 


148—Wyndmere-Tiffany fine sandy loams. These 
deep, level soils are on delta plains and in areas 
between old glacial beaches. The somewhat poorly 
drained Wyndmere soil is on plane and slightly convex 
slopes, and the poorly drained Tiffany soil is in 
depressions and swales. The natural drainage pattern is 
poorly defined. Excess surface water occasionally ponds 
in the lower lying areas for brief periods during spring 
runoff and heavy rainfall. Individual areas range from 15 
to about 600 acres. They are about 55 percent 
Wyndmere soil and 35 percent Tiffany soil. The two soils 
occur as areas so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the Wyndmere soil has a black fine sandy 
loam surface layer about 8 inches thick. The upper part 
of the substratum is calcareous, grayish brown and dark 
brown, mottled fine sandy loam. The next part is dark 
yellowish brown, mottled loamy fine sand. The lower part 
to a depth of about 60 inches is dark yellowish brown, 
mottled loamy very fine sand. In some places the 
substratum is sand or loamy sand throughout. In other 
places the surface layer is loam. In some areas the soil 
is moderately well drained and does not have a 
calcareous layer within a depth of 16 inches. In other 
areas it contains less sand. 

Typically, the Tiffany soil has a black fine sandy loam 
surface layer about 10 inches thick. The next 13 inches 
is very dark gray and dark grayish brown, mottled fine 
sandy loam. The upper part of the substratum is olive 
brown, mottled fine sandy loam. The lower part to a 
depth of about 60 inches is light olive brown and light 
brownish gray, mottled, stratified fine sandy loam, loamy 
fine sand, and loamy very fine sand. In places the 
surface layer is loam. In some areas the upper part of 
the substratum is calcareous. 

included with these soils in mapping are small areas of 
the poorly drained Arveson and Hamar soils, which make 
up 1 to 10 percent of the unit. These included soils are 
in the deeper parts of swales and in seepy areas. The 
Hamar soils contain more sand than the Wyndmere and 
Tiffany soils. 

Permeability is moderately rapid in the Wyndmere soil 
and moderate in the Tiffany soil. Available water capacity 
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is moderate in both soils. Runoff is slow on the 
Wyndmere soil and is ponded on the Tiffany soil. A 
seasonal high water table is at a depth of 2 to 5 feet in 
the Wyndmere soil and is above the surface or within 3 
feet of the surface of the Tiffany soil. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, and potatoes if 
excess water is removed. They are suitable for late 
seeded crops in most years, but the seasonal ponding 
on the Tiffany soil is a problem. The ponding and a 
susceptibility to soil blowing are the main concerns of 
management. Excess surface water is removed from 
most areas by deep seepage, natural runoff, or 
constructed drains. Field windbreaks, stripcropping, 
cover crops, and buffer strips help to control soil 
blowing. Leaving crop residue on the surface throughout 
the winter helps to control soil blowing on fall tilled 
fields. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

The Wyndmere soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings, but the Tiffany soil is suited only 
if it is drained. Measures that control soil blowing help to 
protect seedlings from abrasion. 

These soils are poorly suited to septic tank absorption 
fields and building site development. The ponding is the 
main limitation. A drainage system helps to control the 
ponding on the Tiffany soil, but the seasonal high water 
table in both soils is a continuing limitation. The sides of 
shallow excavations tend to cave in unless they are 
shored. 

The capability subclass is ИМ. 


171—Antler-Tonka silt loams. These deep, level 
soils are in areas between old glacial beaches. The 
somewhat poorly drained Antler soil is on broad flats, 
and the poorly drained Tonka soil is in depressions. The 
natural drainage pattern is poorly defined, but excess 
surface water is removed from most areas by 
constructed drains. Undrained depressions frequently are 
ponded for long periods during spring runoff and heavy 
rainfall. The soils are stony ዘቡ most areas. Individual 
areas range from 10 to several thousand acres. They are 
about 55 percent Antler soil and 35 percent Tonka soil. 
The two soils occur as areas so closely intermingled or 
so small that mapping them separately is not practical. 

Typically, the surface layer of the Antler soil is black 
silt loam about 9 inches thick. The upper part of the 
substratum is calcareous, gray silt loam. The next рап is 
calcareous, light olive brown silty clay loam. The lower 
part to a depth of about 60 inches is light olive brown, 
mottled silt loam and clay loam. In some places the 
surface layer is loam, silty clay loam, or clay loam. In 
other places the substratum is silty clay loam. In some 
areas the soil is poorly drained. In other areas it is 
slightly saline. 
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Typically, the surface layer of the Tonka soil is black 
silt loam about 11 inches thick. The subsurface layer is 
dark grayish brown, mottled silt loam about 8 inches 
thick. The subsoil is very dark grayish brown and dark 
grayish brown, mottled silty clay loam about 15 inches 
thick. The substratum to a depth of about 60 inches is 
gray, mottled clay loam. In some depressions the surface 
layer is silty clay loam or silty clay. In some places the 
soil does not have a subsurface layer. In other places 
the subsurface layer is sandy loam. 

Included with these soils in mapping are small areas of 
the moderately saline Antler soils and small areas of 
Parnell soils. These included soils make up 1 to 15 
percent of the unit. The very poorly drained Parnell soils 
are in the deeper depressions. 

Permeability is moderately slow in the Antler soil and 
slow in the Tonka soil. Available water capacity is high in 
both soils. Runoff is very slow on the Antler soil and is 
ponded on the Tonka soil. A seasonal high water table is 
at a depth of 1 to 4 feet in the Antler soil and is above 
or near the surface of the Tonka soil. The shrink-swell 
potential is high in the Tonka soil. 

Most areas are used for cultivated crops. If adequately 
drained, these soils are suited to small grain and 
sunflowers. The ponding is the main limitation. Also, soil 
blowing is a hazard. Surface drains improve the 
likelihood of timely tillage and seeding. Field windbreaks, 
stripcropping, cover crops, and buffer strips help to 
control soil blowing. In most areas stones and boulders 
interfere with fieldwork. 

A cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

The Antler soil is suited to all of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings, but the Tonka soil is suited only if it is drained. 
Measures that control soil blowing help to protect 
seedlings from abrasion. 

The Tonka soi! generally is unsuitable as а site for 
septic tank absorption fields and buildings because it is 
subject to ponding. The Antler soil is poorly suited 
because of wetness. Also, its moderately slow 
permeability is a limitation in septic tank absorption 
fields. Installing a drainage system in the Antler soil 
reduces the wetness in the absorption fields and helps 
to prevent seepage into basements, but the seasonal 
high water table is a continuing limitation. The slow 
absorption of liquid waste can be overcome by enlarging 
the absorption field. 

The capability subclass is ИМ. 


173—Glyndon-Tiffany silt loams. These deep, level 
soils are on glacial lake plains. The somewhat poorly 
drained Glyndon soil is on plane and slightly convex 
slopes, and the poorly drained Tiffany soil is in 
depressions and swales. The natural drainage pattern is 
poorly defined. Excess surface water occasionally ponds 
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in the lower lying areas for brief periods during spring 
runoff and heavy rainfall. Individual areas range from 30 
to about 1,000 acres. They are about 60 percent 
Glyndon soil and 30 percent Tiffany soil. The two soils 
оссиг as areas so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the surface soil of the Glyndon soil is black 
silt loam about 13 inches thick. The upper part of the 
substratum is calcareous, dark grayish brown and light 
olive brown, mottled silt loam. The next part is olive 
brown, mottled silt loam. The lower part to a depth of 
about 60 inches is olive brown, stratified very fine sandy 
loam. In some areas the soil is moderately well drained 
and has a subsoil. In other areas it is poorly drained. In 
places the substratum contains coarser sand. 

Typically, the surface layer of the Tiffany soil is black 
silt loam about 8 inches thick. The next 11 inches is 
black silt loam. The subsoil is very dark gray, mottled silt 
loam about 12 inches thick. The upper part of the 
substratum is calcareous, light yellowish brown, mottled 
silt loam. The lower part to a depth of about 60 inches is 
olive brown and light olive brown, mottled very fine 
sandy loam. In some areas the soil contains more clay. 

included with these soils in mapping are small areas of 
Zell soils, which make up 1 to 10 percent of the unit. 
These well drained included soils are on the crest and 
shoulders of low knolls. 

The Glyndon and Tiffany soils are moderately 
permeable. Available water capacity is high in the 
Glyndon soil and moderate in the Tiffany soil. Runoff is 
slow on the Glyndon soil and is ponded on the Tiffany 
soil. A seasonal high water table is at a depth of 2.5 to 6 
feet in the Glyndon soil and is above the surface or 
within 3 feet of the surface of the Tiffany soil. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, sugar beets, and 
potatoes. The ponding on the Tiffany soil and the 
susceptibility of the Glyndon soil to soil blowing are the 
main concerns of management. Surface drains help to 
control the ponding and improve the likelihood of timely 
tillage and seeding. Field windbreaks, stripcropping, 
cover crops, and buffer strips help to control soil 
blowing. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

The Glyndon soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings, but the Tiffany soil is suited only 
if it is drained. Measures that control soil blowing help to 
protect seedlings from abrasion. 

The Glyndon soil is suitable as a site for septic tank 
absorption fields and buildings. The Tiffany soil is poorly 
suited, however, because it is subject to ponding. A 
drainage system helps to control the ponding, but the 
seasonal high water table is a continuing limitation. 
Installing a drainage system in the Glyndon soil reduces 
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the wetness in septic tank absorption fields and helps to 
prevent seepage into basements. The sides of shallow 
excavations tend to cave in unless they are shored. 

The capability subclass is 11м. 


199D—Miranda Variant loam, 1 to 15 percent 
slopes. This moderately deep, nearly level to strongly 
sloping, moderately well drained, alkali soil is on the 
sides of stream valleys on till plains. Shale bedrock is 
exposed on some of the steeper side slopes and in 
slump areas. Individual areas range from 50 to about 
200 acres. 

Typically, the surface soil is black loam about 4 inches 
thick. The subsoil is clay about 21 inches thick. The 
upper part is black. The lower part is dark olive gray and 
mottled. It has masses of gypsum crystals. The 
underlying material to a depth of about 60 inches is gray 
and dark gray shale. In places the soil has a surface 
layer that is more than 4 inches thick and does not have 
shale within a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Barnes, Edgeley, Kloten, and Svea soils, which make up 
5 to 15 percent of the unit. These soils do not have an 
alkali subsoil. The well drained Barnes and moderately 
well drained Svea soils are on side slopes. They formed 
in till. The well drained Kloten soils are on convex 
shoulder slopes and the upper side slopes. They are 
very shallow or shallow over shale. 

The Miranda Variant soil is very slowly permeable. 
Available water capacity is low. Runoff is medium. The 
shrink-swell potential is high. The dense subsoil and 
underlying shale restrict the depth to which roots can 
penetrate. 

Most areas are used for pasture or are idle. Hay is 
harvested in a few areas. This soil is unsuited to most 
cultivated crops and to pasture and hay. The restricted 
root zone is the main limitation. Also, moisture stress 
severely restricts crop growth in most years. Forage 
production generally is poor, and pastures deteriorate 
easily if overgrazed. If pastures are overgrazed or grazed 
when the soil is wet, surface compaction is a problem, 
tilth deteriorates, and the runoff rate increases. 

This soil generally is unsuited to trees and shrubs. The 
severe alkalinity and the restricted root zone are critical 
limitations affecting survival, growth, and vigor. 

This soil generally is unsuitable as a site for septic 
tank absorption fields and buildings. The very slow 
permeability and the depth to bedrock are limitations in 
septic tank absorption fields. Soils that are better suited 
to this use generally are nearby. The shrink-swell 
potential is the main limitation on building sites. Installing 
surface and foundation drains and reinforcing basement 
and foundation walls help to prevent the structural 
damage caused by shrinking and swelling. 

The capability subclass is VIIs. 


226—Bearden-Perella silty clay loams. These deep, 
level soils are on swells and in swales and shallow 
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depressions on glacial lake plains. The somewhat poorly 
drained Bearden soil is on plane and slightly convex 
slopes, and the poorly drained Perella soil is in 
depressions. The natural drainage pattern is poorly 
defined, but excess surface water is removed from most 
areas by constructed drains. Undrained depressions 
frequently are ponded for brief periods. Individual areas 
range from 5 to about 800 acres. They are about 65 
percent Bearden soil and 30 percent Perella soil. The 
two soils occur as areas so closely intermingled or so 
small that mapping them separately is not practical. 

Typically, the surface layer of the Bearden soi! is black 
silty clay loam about 8 inches thick. The substratum to a 
depth of about 60 inches is, in sequence downward, 
calcareous, gray silt loam; calcareous, dark grayish 
brown silty clay loam; light olive brown silt loam; and 
olive brown, mottled silt loam. In some places the 
surface layer is silt loam. In other places the soil is 
slightly saline. Ih some areas it contains more sand 
throughout. In other areas it contains less clay 
throughout. Іп some swales it is poorly drained. 

Typically, the surface soil of the Perella soil is black 
silty clay loam about 11 inches thick. The subsoil is 
black and very dark grayish brown, mottled silty clay 
loam about 13 inches thick. The substratum to a depth 
of about 60 inches is grayish brown and olive brown, 
mottled silty clay loam. In some areas the surface layer 
is silt loam. In other areas the subsoil contains more 
clay. In places the soil contains more sand. 

Included with these soils in mapping are small areas of 
the moderately saline Bearden soils and small areas of 
Overly and Zell soils. These included soils make up 1 to 


55 


10 percent of the unit. The Bearden soils generally occur 
as narrow areas along many of the road ditches and 
drainage ditches. The moderately well drained Overly 
soils are in the slightly higher areas. The well drained 
Zell soils are on the crest of the higher lying knolls and 
along breaks to drainageways. 

The Bearden and Perella soils are moderately slowly 
permeable. Available water capacity is high. Runoff is 
slow on the Bearden soil and is ponded.on the Perella 
soil. A seasonal high water table is at a depth of 1.5 to 
2.5 feet in the Bearden soil and is above or near the 
surface of the Perella soil. The shrink-swell potential is 
moderate in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, sugar beets, and 
potatoes. The ponding on the Perella soil (fig. 9) and the 
susceptibility of the Bearden soil to soil blowing are the 
main concerns of management. Surface drains help to 
control the ponding and increase the likelihood of timely 
tillage and seeding. Field windbreaks, stripcropping, and 
buffer strips help to contro! soil blowing. 

A cover of hay or pasture plants is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 

The Bearden soil is suited to all of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings, but the Perella soil is suited 
only if it is drained. Measures that control soil blowing 
help to protect seedlings from abrasion. 

_ These soils are poorly suited to septic tank absorption 
fields and building site development. The ponding is the 


Figure 9.—Ponding on the Perella soil in an area of Bearden-Perella silty clay loams. 
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main limitation. Also, the moderately slow permeability is 
a limitation in septic tank absorption fields and the 
shrink-swell potential a limitation on sites for most 
buildings. A drainage system helps to control the 
ponding in septic tank absorption fields and helps to 
prevent seepage into basements, but the seasonal high 
water table is a continuing limitation. The slow 
absorption of liquid waste in the absorption fields can be 
overcome by enlarging the field. Installing surface and 
foundation drains and reinforcing basement and 
foundation walls help to prevent the structural damage 
caused by shrinking and swelling. 

The capability subclass is 11м. 


270—Bearden silty clay loam, saline. This deep, 
level, somewhat poorly drained, moderately saline soil is 
on long, narrow swells and swales on glacial lake plains. 
It generally is more saline on the swells than іп the 
swales. The natural drainage pattern is poorly defined, 
but excess surface water is removed from most areas by 
constructed drains. Undrained areas generally support 
native grasses. Individual areas range from 10 to several 
thousand acres. 

Typically, the surface soil is black silty clay loam about 
13 inches thick. It contains salt crystals (fig. 10). The 
upper part of the substratum is calcareous, very dark 
gray, mottled silt loam that contains salt crystals. The 
next part is olive brown, mottled silt loam. The lower part 
to a depth of about 60 inches is multicolored silt loam. In 
some areas the surface soil is silt loam or silty clay. In 
some places the soil is slightly saline or strongly saline. 
In other places it contains less clay throughout. 

Included with this soil in mapping are small areas of 
the nonsaline Bearden, Colvin, and Perella soils and the 
very strongly saline Ojata soils. These soils make up 5 to 
15 percent of the unit. Colvin, Ojata, and Perella soils 
are poorly drained and are in the lower lying areas. 

The Bearden soil is moderately slowly permeable. 
Available water capacity is moderate. Runoff is slow. A 
seasonal high water table is at a depth of 1.5 to 2.5 feet. 
The shrink-swell potential is moderate. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, sunflowers, sugar beets, and 
potatoes. The salinity is the main limitation. Also, soil 
blowing is a hazard. Moderately salt tolerant crops, such 
as barley, rye, oats, and wheat, can be grown. Once 
established, sugar beets and alfalfa also are moderately 
salt tolerant, but the seedlings exhibit low tolerance. 
Stripcropping, buffer strips, and cover crops help to 
control soil blowing. Leaving crop residue on the surface 
throughout the winter helps to control soil blowing on fall 
tilled fields. The wetness resulting from the seasonal 
high water table delays seeding in some years. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture in good condition. 
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Figure 10.—Protile of Bearden silty clay loam, saline. Salt 
crystals are between depths of 10 and 14 
inches. (Photo courtesy of F. М. Sandoval, 
Science and Education Administration, 
Agricultura! Research.) 


This soil is suited to only the most salt tolerant trees 
and shrubs. The seedling survival rate is poor, and the 
vigor, density, and height of the surviving trees are 
severely restricted. 
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This soil is poorly suited to septic tank absorption 
fields and building site development. The wetness is the 
main limitation. Also, the moderately slow permeability is 
a limitation in septic tank absorption fields and the 
shrink-swell potential a limitation on sites for most 
buildings. A drainage system reduces the wetness in 
septic tank absorption fields and helps to prevent 
seepage into basements, but the seasonal high water 
table is a continuing limitation. The slow absorption of 
liquid waste in the absorption fields can be overcome by 
enlarging the field. Installing surface and foundation 
drains and reinforcing basement and foundation walls 
help to prevent the structural damage caused by 
shrinking and swelling. 

The capability subclass is Ills. 


401—Aberdeen-Nutley silty clays. These deep, level 
soils are on glacial lake plains. The moderately well 
drained, alkali Aberdeen soil is on broad flats, and the 
well drained Nutley soil is on the slightly higher lying 
plane and convex slopes. Individual areas range from 5 
to about 400 acres. They are about 65 percent Aberdeen 
soil and 30 percent Nutley soil. The two soils occur as 
areas so closely intermingled or so small that mapping 
them separately is not practical. 

Typically, the Aberdeen soil has a black silty clay 
surface layer about 8 inches thick. The subsoil is about 
31 inches of very dark grayish brown silty clay and clay. 
In the lower part it is mottled and has masses of gypsum 
crystals. The substratum to a depth of about 60 inches is 
calcareous, light brownish gray, mottled clay. In places 
the surface layer is silty clay loam. 

Typically, the Nutley soil has a black silty clay surface 
layer about 9 inches thick. The subsoil is about 14 
inches thick. It is very dark grayish brown silty clay in the 
upper part and dark grayish brown and very dark grayish 
brown, mottled clay in the lower part. The substratum to 
a depth of about 60 inches is dark grayish brown, 
mottled silty clay. In places, the soil is moderately well 
drained and the surface soil is more than 9 inches thick. 
In some areas the soil contains less clay. 

Included with these soils jn mapping are smail areas of 
the somewhat poorly drained, alkali Ехіпе soils, which 
make up 1 to 5 percent of the unit. These included soils 
have visible salts within a depth of 16 inches. 

The Aberdeen and Nutley soils are slowly permeable. 
Available water capacity is high in the Aberdeen soil and 
moderate in the Nutley soil. Runoff is slow on the 
Aberdeen soil and medium on the Nutley soil. A 
seasonal high water table is at a depth of 4 to 6 feet in 
the Aberdeen soil. The shrink-swell potential is high in 
both soils. The dense subsoil of the Aberdeen soil 
restricts the depth to which roots can penetrate. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, sugar beets, and 
potatoes. The moderate alkalinity and dense subsoil of 
the Aberdeen soil and the poor workability of both soils 
are the main limitations. Other management concerns 
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are soil blowing and moisture stress, which restricts crop 
growth on the Aberdeen soil in most years. Including 
deep rooted legumes in the cropping sequence helps to 
loosen the dense subsoil and improves tilth. Tilling these 
soils is difficult. Tilth easily deteriorates because of the 
high content of clay. Tilling at the proper moisture 
content helps to prevent surface compaction and the 
destruction of soil structure. Returning crop residue to 
the soil, planting green manure crops, and applying 
barnyard manure improve soil structure. Field 
windbreaks, stripcropping, buffer strips, and cover crops 
help to control soil blowing. Leaving crop residue on the 
surface throughout the winter helps to control soil 
blowing on fall tilled fields. 

A cover of hay or pasture plants is effective in 
controlling soil blowing and improving tilth. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture in good condition. 

These soils are suited to many of the trees and shrubs 
commonly grown as windbreaks and environmental 
plantings. Measures that control soil blowing help to 
protect seedlings from abrasion. 

These soils are suitable as sites for septic tank 
absorption fields and buildings. The slow absorption of 
liquid waste is a limitation in septic tank absorption 
fields, but it can be overcome by enlarging the field. The 
high shrink-swell potential is a limitation on building sites. 
Installing surface and foundation drains and reinforcing 
basement and foundation walls help to prevent the 
structural damage caused by shrinking and swelling. The 
wetness in the Aberdeen soil is a limitation on sites for 
dwellings with basements. Subsurface drains help to 
prevent seepage into basements. 

The capability subclass is Ills. 


402—Exline-Aberdeen silty clays. These deep, level, 
alkali soils are on broad flats on glacial lake plains. The 
somewhat poorly drained Exline soil is in the lower lying 
concave areas. The moderately well drained Aberdeen 
soil in the slightly higher areas. Individual areas range 
from about 5 to more than 300 acres. They are about 65 
percent Exline soil and 30 percent Aberdeen soil. The 
two soils occur as areas so closely intermingled or so 
small that mapping them separately is not practical. 

Typically, the surface layer of the Exline soil is black 
silty clay about 8 inches thick. It contains salt crystals. 
The subsoil is about 18 inches of clay that contains salt 
crystals. It is black in the upper part and very dark gray 
in the lower part. The upper part of the substratum is 
calcareous, dark grayish brown, light brownish gray, and 
grayish brown, mottled clay about 14 inches thick. The 
next part is light olive brown, mottled clay loam. The 
lower part to a depth of about 60 inches is olive brown, 
mottled silty clay loam. In places the surface layer is silty 
clay loam. 

Typically, the surface layer of the Aberdeen soil is 
black silty clay about 8 inches thick. The subsoil is about 
31 inches of very dark grayish brown silty clay and clay. 
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In the lower part it is mottled and has masses of gypsum 
crystals. The substratum to a depth of about 60 inches is 
calcareous, light brownish gray, mottled clay. In places 
the surface layer is silty clay loam. 

Included with these soils in mapping are small areas of 
the well drained Nutley soils, which make up 1 to 10 
percent of the unit. These included soils are on the 
higher lying plane and convex slopes. They are 
nonalkali. 

Permeability is very slow in the Exline soil and slow in 
the Aberdeen soil. Available water capacity is moderate 
in the Exline soil and high in the Aberdeen soil. Runoff is 
very slow on the Exline soil and slow on the Aberdeen 
soil. A seasonal high water table is at a depth of 2.5 to 4 
feet in the Exline soil and 4 to 6 feet in the Aberdeen 
soil. The shrink-swell potential is high in both soils. The 
dense subsoil in both restricts the depth to which roots 
can penetrate. 

Most areas are used for cultivated crops. These soils 
are unsuited to most cultivated crops and to pasture and 
hay because of the severe alkalinity, the dense subsoil, 
and poor workability. Other management concerns are 
soil blowing and moisture stress, which restricts crop 
growth in most years. A cover of hay or pasture plants is 
effective in controlling soil blowing. Growing deep rooted 


legumes, such as alfaifa and sweetclover, helps to 
loosen the dense subsoil. The areas used for grazing 
should be carefully managed. Proper stocking rates, 
pasture rotation, and timely deferment of grazing are 
needed. 

The Aberdeen soil is suited to many of the trees and 
shrubs commonly grown as windbreaks and 
environmental plantings, but the Exline soil generally is 
unsuited because moisture stress is severe in most 
years. Measures that control soil blowing help to protect 
seedlings from abrasion. 

These soils are suitable as sites for buildings. The 
shrink-swell potential is the main limitation. Also, the 
wetness is a limitation on sites for dwellings with 
basements. Subsurface drains help to prevent seepage 
into basements. Installing surface and foundation drains 
and reinforcing basement and foundation walls help to 
prevent the structural damage caused by shrinking and 
swelling. 

The Aberdeen soil is suitable as a septic tank 
absorption field. The Exline soil is unsuitable, however, 
because it is very slowly permeable and is wet. The slow 
permeability of the Aberdeen soil is a limitation, but it 
can be overcome by enlarging the absorption field. 

The capability subclass is Vis. 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils іп the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as sites 
for buildings, sanitary facilities, highways and other 
transportation systems, and parks and other recreation 
facilities; and for wildlife habitat. It can be used to 
identify the potentials and limitations of each soil for 
specific land uses and to help prevent construction 
failures caused by unfavorable soil properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


Edward Weimer, agronomist, Soil Conservation Service, helped 
prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 


Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

In 1977, about 451,100 acres in Grand Forks County 
was used for close-grown crops, mainly wheat, barley, 
oats, and flaxseed. Other crops grown in 1977 were 
sunflowers, on 95,300 acres; potatoes, on 34,700 acres; 
dry edible beans, on 34,100 acres; hay, on 20,700 acres; 
and sugar beets, on 14,000 acres. About 103,000 acres, 
or 13 percent of the farmland, was summer fallowed 
(12). 

Since 1987, the acreage planted to row crops has 
increased and the acreage planted to close-grown crops, 
pastured, or summer fallowed has decreased, mainly as 
a result of higher prices for some crops. In recent years 
the acreage planted to sunflowers has increased 
considerably. 

The potential of the soils in Grand Forks County for 
increased production of food and fiber is good. The 
production could be increased by applying the latest 
crop production technology to all cropland in the county. 
This soi! survey facilitates the application of this 
technology. 

The soils and climate of the county are suited to most 
of the crops that are commonly grown in the area and to 
some that are not commonly grown, for example, 
buckwheat, rye, and corn. 

Measures that control soil blowing and water erosion, 
remove excess surface water, conserve moisture, and 
improve fertility are the main management needs if the 
soils in Grand Forks County are cultivated. 

Soil blowing and water erosion reduce the productivity 
of soils. If the surface layer is lost through soil blowing or 
water erosion, most of the available plant nutrients and 
most of the organic matter, which has positive effects on 
Soil structure, water infiltration, available moisture 
capacity, and soil tilth, are also lost. 

Soil blowing is a hazard on nearly all of the soils of the 
county. It is most severe on the coarse and moderately 
coarse textured Arvilla, Embden, Hecla, Inkster, 
Maddock, and Towner soils. It can damage these soils in 
a very short time if winds are strong and the soils are dry 
and lack a protective cover of plants or mulch. Water 
erosion is a hazard mainly on the moderately sloping and 
steeper Barnes, Buse, and Kloten soils. Measures that 
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control runoff help to prevent excessive soit loss in many 
areas of these soils. 

Among the measures that help to control both soil 
blowing and water erosion are cover crops, 
stripcropping, buffer strips, windbreaks, diversions and 
grassed waterways, minimum tillage, timely and 
emergency tillage, grasses and legumes in the cropping 
sequence, and crop residue management. A combination 
of several measures generally is used. 

Excess surface water collects on many soils in the 
spring and during periods of heavy rainfall. Draining 
somewhat poorly drained to very poorly drained soils 
generally increases productivity and the number of 
suitable crops. A system of constructed drains and road 
ditches helps to remove excess surface water from 
many areas of Bearden and Glyndon soils. On Parnell, 
Vallers, and other soils, however, suitable outlets 
generally are not available. 

Measures that conserve moisture are needed on soils 
that tend to be droughty. They decrease evaporation and 
runoff rates, increase the infiltration rate, and control 
weeds. Зоте of the effective measures are stubble 
mulching, stripcropping, field windbreaks and buffer 
strips, timely tillage, minimum tillage, grasses and 
legumes in the cropping sequence, a cover of crop 
residue, and applications of fertilizer. Fallowing helps to 
control weeds and thus conserves available moisture. 

Measures that improve fertility are needed on some 
soils. Examples are applying fertilizer, plowing green 
manure and barnyard manure under, including cover 
crops, grasses, and legumes in the cropping sequence, 
and summer fallowing. Most of the measures that help to 
control soil blowing and water erosion also improve 
fertility. 

The most commonly used conservation measures, for 
example, growing green manure crops and including 
grasses and legumes in the cropping sequence, help to 
keep the soil in good tilth. Fall plowing at the right 
moisture content helps to keep clayey soils, such as 
Nutley and Wahpeton soils, in good tilth and helps in 
preparing a good seedbed. 

Some stone removal generally is needed on soils that 
formed in till. Barnes, Buse, and Svea soils are 
examples. 

Further information about the management and crops 
described in this section can be obtained from local 
offices of the Cooperative Extension Service and the Soil 
Conservation Service. 


saline soils 


D. D. Patterson, Soils Department, North Dakota State University, 
prepared this section. 


Areas of salt-affected soils make up about 23 percent 
of the total acreage of Grand Forks County. These 
dominantly are areas of Bearden silty clay loam, saline; 
Ojata silty clay loam; Antler silty clay loam, saline; 
Vallers-Manfred clay loams, saline; and Antler-Tonka silty 
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clay loams, saline. Small areas of other saline soils are 
throughout the county. 

Plants growing on saline soils absorb salts from the 
soil solution. Excess amounts of certain salts may 
interfere with plant metabolism or vital growth processes. 
High concentrations of some salts are toxic to certain 
plants. Other salts may cause nutritional imbalances or 
deficiencies by restricting the uptake or availability of 
essential plant nutrients. 

Detecting salinity by visual observation in the field is 
difficult. The salts are not visible during much of the 
growing season because of moisture in the soil. The 
flecks, threads, or masses of soluble salts are visible 
only when the soil is dry (fig. 10). 

Saline soils have a layer of accumulated lime within 16 
inches of the surface. If the soils have been plowed, part 
of the lime zone has been mixed with the black surface 
soil. The soils are grayer when dry. Surface color, 
however, does not necessarily indicate a high 
concentration of salts. Laboratory analysis is needed to 
determine the actual salinity of areas within the same 
field that are similar in surface color. 

Crop response, particularly during periods of soil 
moisture stress, is a useful indicator of the degree of 
salinity. For instance, small grain growing on saline soils 
tends to be stunted, to have shorter stems, smaller 
leaves, fewer tillers, and shorter seed heads than small 
grain on nonsaline soils. If crops are grown in fields 
where the degree of salinity varies, the plants vary in 
height. In some areas severe salinity prevents crop 
growth. 

A measure of the effect of soil salinity on vegetative 
growth is not necessarily a reliable measure of crop 
yields. Yields of barley and wheat seeds, for example, 
generally are decreased less than the vegetative growth 
is decreased. Yields of storage roots in sugar beets and 
potatoes commonly are reduced more than the 
vegetative growth of fibrous roots or tops (70). 

The field crops and forage plants commonly grown in 
the county are grouped in this paragraph according to 
relative salt tolerance. The degree of tolerance declines 
from first to last in each group, but a difference in 
ranking of two or three places probably is not significant 
(3, 8, 10, 11, 15). Of the field crops, none exhibit high 
tolerance; sugar beets (after emergence), barley, 
safflower, rape, rye, oats, and wheat exhibit moderate 
tolerance; and soybeans, corn, sunflowers, flax, 
potatoes, field peas, and field beans exhibit low 
tolerance. Of the forage crops, tall wheatgrass, tall 
fescue, slender wheatgrass, Russian wildrye, and 
western wheatgrass exhibit high tolerance; sweetclover, 
sudangrass, millet, alfalfa (once established), crested 
wheatgrass, smooth bromegrass, intermediate 
wheatgrass, Canada wildrye, and reed canarygrass 
exhibit moderate tolerance; and alfalfa seedlings exhibit 
low tolerance. 

Trees and shrubs also exhibit varying degrees of 
tolerance to soil salinity. The growth and survival of 
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seedlings and transplants of evergreen and deciduous 
trees are restricted on slightly saline soils (77). Figure 11 
illustrates the effect of salinity on trees in a shelterbelt in 
Grand Forks County. The shelterbelt consisted of 10 
rows of Russian-olive, eastern redcedar, green ash, 
Siberian elm, cottonwood, and boxelder. Russian-olive, 
the most salt tolerant species, grew well on a slightly 
saline soil. On a strongly saline soil, however, it did not 
survive or growth was severely restricted (73). 


yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
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residue, barnyard manure, and green manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 
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Figure 11.—Windbreaks on Bearden silty clay loam, saline. (Photo courtesty of Е. M. Sandoval, Science and Education 


Administration, Agricultural Research.) 
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In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class || soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, lle. The letter е 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

іп class | there are по subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section “Detailed soil map units.” 


native woodland, windbreaks, and 
environmental plantings 


Elmer R. Umland, forester, Soil Conservation Service, helped 
prepare this section. 


About 12,700 acres of Grand Forks County is 
woodland. The early settlers used the trees for lumber, 
fenceposts, and fuel. Today, very little of the woodland is 
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used for these purposes. The woodland is valued 
primarily for livestock protection, wildlife habitat, 
recreation, esthetic value, and watershed protection. 

About 80 percent of the woodland is on upland side 
slopes and the flood plains along the Red River of the 
North and its principal tributaries, the Turtle, Goose, and 
Forest Rivers. Cashel, LaDetle, Velva, and Wahpeton 
soils commonly support the trees and shrubs in these 
areas. About 20 percent of the woodland is on the side 
slopes and breaks of these drainageways. Arvilla, Buse, 
Hecla, Maddock, Sioux, Svea, and Zell soils commonly 
support the trees and shrubs in these areas. 

The principal species of trees and shrubs in the county 
are American ејт, green ash, boxelder, American 
basswood, bur oak, eastern cottonwood, common 
chokecherry, American plum, silver buffaloberry, redosier 
dogwood, golden currant, woods rose, willow, and 
several species of hawthorne. Green ash and bur oak 
are dominant on the side slopes and breaks of the 
drainageways and cottonwood, American elm, and 
boxelder on the flood plains. 

Windbreaks have been planted in Grand Forks County 
since the days of the first settlers. Most of the early 
windbreaks protected farmsteads and feedlots. On about 
3,400 acres trees and shrubs were planted in the late 
1930’s, under the Prairie States Forestry Project of the 
U.S. Department of Agriculture, Forest Service. Since 
that time, local farmers have planted nearly 7,000,000 
trees and shrubs on more than 9,000 acres. Windbreaks 
are still needed around many of the farmsteads, but the 
major need is in cultivated areas where soil blowing is a 
hazard. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, keep snow from blowing off the fields, and 
provide food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 6 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 6 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
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Conservation Service or the Cooperative Extension 
Service ог from а пигвегу. 


recreation 


Erling Podoll and James Schmidt, biologists, Soil Conservation 
Service, helped prepare this section. 


Turtle River State Park is the only major recreational 
area in Grand Forks County. The sites for several 
watershed protection dams are being developed for 
recreational activities, including picnicking, swimming, 
and ball playing. 

The development of recreational areas will be an 
important factor in the future growth of Grand Forks 
County. Scenic areas are along the major rivers. If these 
areas are developed for recreational uses, measures 
that protect permanent structures from floodwater are 
needed. Of the soil associations described under the 
heading "General soil map units," the Embden-Inkster 
and Arvilla-Hecla associations have the best potential for 
recreational development. 

The soils of the survey area are rated in table 7 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 7, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 7 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
10 and interpretations for dwellings without basements 
and for local roads and streets in table 9. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
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heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
апа stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 


wildlife habitat 


Erling Podoll and James Schmidt, biologists, Soil Conservation 
Service, prepared this section. 


Grand Forks County has a small but varied population 
of fish and wildlife. White-tailed deer, white-tailed 
jackrabbit, gray partridge, striped skunk, red fox, and 
songbirds are among the principal openland wildlife 
species in the county. Beaver, muskrat, geese, ducks, 
and shore birds are the most common species on the 
wetlands. The most commonly caught fish are walleye, 
northern pike, catfish, and perch. 

The extent of wildlife habitat is very limited in the 
county. The Prairie Chicken State Game Management 
Area provides openiand wildlife habitat. It is managed 
specifically for the greater prairie chicken. Wooded areas 
along streams and coulees provide some natural cover 
for openland wildlife. Farmstead shelterbelts, field 
windbreaks, wildlife habitat plantings, abandoned 
farmsteads, and gravel pits provide additional cover in 
cropped areas. 

About 246,900 acres in the county is drained wetland 
type 1 (wet meadow) to type 5 (open freshwater). An 
estimated 59,500 acres of wetland types 1 to 5 is used 
for wetland habitat. Wetland types 4 and 5 include areas 
of inland saline marshes and open saline water in the 
Ojata association, which is described under the heading 
"General soil map units." Kelly Slough National Wildlife 
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Refuge and the adjacent National Waterfowl Production 
Area are managed for wetland wildlife.and migratory 
waterfowl, but they also include a significant acreage of 
the openland wildlife habitat in the county. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover: They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 8, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are dornestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
tall wheatgrass, bromegrass, sweetclover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
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properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are little bluestem, goldenrod, green 
needlegrass, western wheatgrass, and blue grama. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are juneberry, dogwood, 
hawthorn, and snowberry. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, cordgrass, bulrushes, 
sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for openland and wetland wildlife is 
described in the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include gray partridge, pheasant, meadowlark, sharp- 
tailed grouse, jackrabbit, and red fox. 

Habitat for wetland wildlife consists of open or marshy 
shallow water areas. Some of the wildlife attracted to 
such areas are ducks, geese, herons, shore birds, 
muskrat, mink, and beaver. 
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This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
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For example, estimates and other data generally apply 
only to that part of the soil withín a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
тау be included within the mapped areas of a specific 
Soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to.(1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (B) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey сап be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 9 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, and local 
roads and streets. The limitations are considered siight if 
Soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
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overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock or a very firm dense layer; stone content; soil 
texture; and slope. The time of the year that excavations 
can be made is affected by the depth to a seasonal high 
water table and the susceptibility of the soil to flooding. 
The resistance of the excavation walls or banks to 
sloughing or caving is affected by soil texture and the 
depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock, large stones, and flooding affect 
the ease of excavation and construction. Landscaping 
and grading that require cuts and fills of more than 5 to 
6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock, a high water table, flooding, 
large stones, and slope affect the ease of excavating 
and grading. Soil strength (as inferred from the 
engineering classification of the soil), shrink-swell 
potential, frost action potential, and depth to a high 
water table affect the traffic supporting capacity. 


sanitary facilities 


Table 10 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
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features аге not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 10 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 10 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock, flooding, large stones, and content of 
organic matter. 
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Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope and 
bedrock can cause construction problems, and large 
stones can hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 10 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, slope, 
and flooding affect both types of landfill. Texture, stones 
and boulders, highly organic layers, soil reaction, and 
content of salts and sodium affect trench type landfills. 
Unless otherwise stated, the ratings apply only to that 
part of the soil within a depth of about 6 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock or the water table to permit revegetation. The 
soil material used as final cover for a landfill should be 
suitable for plants. The surface layer generally has the 
best workability, more organic matter, and the best 
potential for plants. Material from the surface layer 
should be stockpiled for use as the final cover. 


construction materials 


Table 11 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
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properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in piace 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than З feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel! are used in many kinds of construction. 
Specifications for each use vary widely. іп table 11, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
Sizes is given in the table on engineering index 
properties. 
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A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This materíal must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have а 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 12 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
Site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 
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This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 


subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock, large stones, slope, 
and the hazard of cutbanks caving. The productivity of 
the soil after drainage is adversely affected by toxic 
substances in the root zone, such as salts or sodium. 
Availability of drainage outlets is not considered in the 
ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock affect the construction of terraces and 
diversions. A restricted rooting depth, a severe hazard of 
Soil blowing or water erosion, an excessively coarse 
texture, and restricted permeability adversely affect 
maintenance. 

Grassed waterways аге natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect the 
construction of grassed waterways. A hazard of soil 
blowing, low available water capacity, restricted rooting 
depth, toxic substances, such as salts or sodium, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 16. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
Survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 13 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 or 20 percent, an appropriate 
modifier is added, for example, ‘‘gravelly.” 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 


adopted by the American Association of State Highway 
and Transportation Officials (7): 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 


The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through А-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as А-1-а, A-1-b, А-2-4, A-2- 
5, А-2-6, А-2-7, А-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 16. 

Воск fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 
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physical and chemical properties 


Table 14 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soi! layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. | is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees С. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
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undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. | 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
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sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 


soil and water features 


Table 15 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
Soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
Soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
Soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt and water in marshes are not 
considered flooding. 

Table 15 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
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common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or motties in the 
soil. Indicated in table 15 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 15. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
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water table are the most important factors considered іп 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
Soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
Soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 


total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


engineering index test data 


Table 16 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series. The 
Soil samples were tested by the North Dakota State 
Highway Department Laboratory. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods аге: AASHTO classification —M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit--T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method А—Т 99 
(AASHTO), D 698 (ASTM). 
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classification of the 5015 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (76). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. In table 17, the soils 
of the survey area are classified according to the 
system. The categories are defined in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Boroll (Bor, meaning 
cool, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
-groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haploborolls (Нар/, meaning 
minimal horizonation, plus boro//, the suborder of the 
Mollisols that have a frigid temperature regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Udic identifies the subgroup that has a udic moisture 
regime. Ап example is Udic Haploborolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed Udic 
Haploborolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


іп this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (14). Many 
of the technical terms used in the descriptions are 
defined in Soil Taxonomy (16). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed soil map units." 


Aberdeen series 


The Aberdeen series consists of deep, moderately well 
drained, slowly permeable, alkali soils on glacial lake 
plains. These soils formed in fine textured 
glaciolacustrine deposits. Slope is O to 1 percent. 

The Aberdeen soils in this survey area contain more 
clay in the surface layer than is defined as the range for 
the Aberdeen series. Also, they do not have tongues of 
albic material. These differences, however, do not alter 
the use or behavior of the soils. 

Aberdeen soils are similar to Cresbard soils and are 
commonly adjacent to Exline and Nutley soils on the 
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landscape. Cresbard soils contain more sand than the 
Aberdeen soils. They formed in till. Exline soils are 
somewhat poorly drained. They have visible salts within 
a depth of 16 inches. Nutley soils do not have a natric 
horizon. They are well drained. 

Typical pedon of Aberdeen silty clay, in an area of 
Aberdeen-Nutley silty clays, 2,115 feet east and 75 feet 
north of the southwest corner of sec. 31, T. 153 N., R. 
55 W. 


Ар—0 to 8 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure parting to moderate fine granular; 
very hard, firm, sticky and plastic; common very fine 
roots; neutral; abrupt smooth boundary. 

B21t—8 to 16 inches; very dark grayish brown (2.5Y 
3/2) silty clay, grayish brown (2.5Y 5/2) dry; 
moderate medium prismatic structure parting to 
moderate fine and medium angular blocky; very 
hard, firm, sticky and plastic; few very fine roots; 
very dark gray (10YR 3/1) organic stains on faces of 
peds; much uncoated or clean silt or very fine sand 
on faces of peds; mildly alkaline; clear irregular 
boundary. 

B221—16 to 27 inches; very dark grayish brown (2.5Y 
3/2) clay, grayish brown (2.5Y 5/2) dry; strong 
medium prismatic structure parting to moderate fine 
and medium subangular blocky; very hard, firm, 
sticky and plastic; few very fine roots; thin 
continuous clay films on faces of peds; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

B3cs-—27 to 39 inches; very dark grayish brown (2.5Y 
3/2) silty clay, grayish brown (2.5Y 5/2) dry; 
common fine distinct black (5Y 2/2) mottles; 
moderate medium prismatic structure parting to 
moderate fine and medium angular blocky; very 
hard, firm, sticky and plastic; few very fine roots; thin 
continuous clay films on faces of peds; common fine 
and medium segregated masses of gypsum crystals; 
strong effervescence; moderately alkaline; abrupt 
smooth boundary. 

Cca—39 to 60 inches; light brownish gray (2.5Y 6/2) 
clay, white (2.5Y 8/2) dry; many fine and medium 
prominent reddish brown (БҮН 4/4) and few fine 
distinct dark olive gray (BY 3/2) mottles; massive; 
very hard, firm, sticky and plastic; disseminated lime 
throughout; violent effervescence; strongly alkaline. 


The thickness of the solum ranges from 19 to 48 
inches. The A horizon has hue of 10YR, value of 2 or 3 
(3 or 4 dry), and chroma of 1. The B2t horizon has hue 
of 10YR or 2.5Y, value of 2 or 3 (3 to 5 dry), and chroma 
of 1 to 3. It typically is clay and silty clay, but the range 
includes silty clay loam. The C horizon typically is clay 
but in some pedons has strata of silty clay loam and silt 
loam. 


Soil survey 


Antler series 


The Antler series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils in areas 
between beach ridges. These soils formed in 
giaciolacustrine deposits overlying till. Slope is O to 1 
percent. 

Antler soils are similar to Gilby and Hamerly soils and 
are commonly adjacent to Gilby, Svea, Tonka, and 
Vallers soils on the landscape. Gilby soils contain less 
clay in the upper part of the control section than the 
Antler soils. Натепу soils contain more sand in the 
upper part than the Antler soils. Svea and Tonka soils do 
not have а calcic horizon within a depth of 16 inches. 
Also, the poorly drained Tonka soils contain more clay 
than the Antler soils. The poorly drained Vallers soils are 
on low lying flats and in seepy areas. 

Typical pedon of Antier silt loam, in an area of Antler- 
Tonka silt loams, 835 feet west and 625 feet north of the 
southeast corner of sec. 2, T. 149 N., R. 51 W. 


Ар--0 to 9 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak fine and medium angular 
blocky structure; slightly hard, friable, slightly sticky 
and plastic; few very fine roots; strong 
effervescence; mildly alkaline; abrupt smooth 
‘boundary. 

Cica—9 to 18 inches; gray (М 5/0) silt loam, light gray 
(N 6/0) dry; weak fine subangular blocky structure; 
slightly hard, friable, sticky and plastic; few very fine 
roots; tongues of black (10YR 2/1) material 
throughout; disseminated lime throughout; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C2ca—18 to 29 inches; light olive brown (2.5Y 5/4) silty 
clay loam, light gray (2.5Y 7/2) dry; weak medium 
prismatic structure parting to weak fine subangular 
blocky; slightly hard, friable, sticky and plastic; few 
very fine roots; about 2 percent pebbles; few fine 
masses of gypsum crystals; disseminated lime 
throughout; violent effervescence; moderately 
alkaline; gradual smooth boundary. 

ІСЗ--29 to 42 inches; light olive brown (2.5Y 5/4) silt 
loam, pale yellow (2.5Y 7/4) dry; common fine 
distinct brownish yellow (10YR 6/6) and common 
medium distinct gray (10YR 6/1) mottles; massive; 
very hard, firm, sticky and plastic; about 5 percent 
pebbles; thin cobble line in the upper part; common 
medium masses of gypsum crystals; slight 
effervescence; mildly alkaline; clear wavy boundary. 

ІІС4--42 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam, pale yellow (2.5Y 7/4) dry; common fine 
distinct gray (10YR 6/1) and strong brown (7.5YR 
5/6) mottles; massive; very hard, firm, sticky and 
plastic; about 5 percent pebbles; slight 
effervescence; mildly alkaline. 


These soils typically are nonsaline, but some pedons 
are slightly or moderately saline. The thickness of the 
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mollic epipedon ranges from 7 to 16 inches. The depth 
to till ranges from 17 to 40 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. It is silt loam or silty clay loam. 
The Cca horizon has hue of neutral or 2.5Y, value of 4 
or 5 (5 to 7 dry), and chroma of 4 or less. The ИС 
horizon has hue of 2.5Y or БҮ, value of 4 to 6 (6 to 8 
dry), and chroma of 1 to 4. In most pedons as much as 
6 inches of sand, gravel, or cobbles is at the upper 
boundary of the ИС horizon. 


Arveson series 


The Arveson series consists of deep, poorly drained, 
moderately rapidly permeable soils on beaches and delta 
plains. These soils are deep or moderately deep over 
sand. They formed in medium textured and moderately 
coarse textured sediments overlying coarse textured 
glaciofluvial and glaciolacustrine deposits. Slope is O to 1 
percent. 

Arveson soils are similar to Borup and Rockwell soils 
and are commonly adjacent to Embden, Hecla, Tiffany, 
and Wyndmere soils on the landscape. Borup soils 
contain less sand than the Arveson soils. Rockwell soils 
have а IIC horizon of till or glaciolacustrine deposits 
within a depth of 40 inches. Embden, Hecla, and Tiffany 
soils do not have a calcic horizon within a depth of 16 
inches. Also, Hecla soils contain less clay than the 
Arveson soils. Wyndmere soils are somewhat poorly 
drained. 

Typical pedon of Arveson loam, 1,970 feet north and 
1,750 feet east of the southwest corner of sec. 1, T. 152 
N., R. 55 W. 


Ар—0 to 11 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine roots; strong effervescence; 
mildly alkaline; abrupt smooth boundary. 

A12ca—11 to 15 inches; very dark gray (10YR 3/1) 
sandy loam, dark gray (10YR 4/1) dry; weak fine 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; disseminated lime throughout; strong 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

C1ca—15 to 30 inches; dark gray (БҮ 4/1) sandy loam, 
light gray (БҮ 6/1) dry; weak fine subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; disseminated 
lime throughout; violent effervescence; moderately 
alkaline; clear wavy boundary. 

C2ca—30 to 41 inches; dark grayish brown (2.5Y 4/2) 
sandy loam, light brownish gray (2.5Y 6/2) dry; weak 
fine subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; disseminated lime throughout; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 
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1С8--41 to 50 inches; dark grayish brown (2.5Ү 4/2) 
sand, light brownish gray (2.5Y 6/2) dry; massive; 
soft, very friable, nonsticky and nonplastic; few fine 
segregated soft masses of lime; slight 
effervescence; moderately alkaline; clear wavy 
boundary. 

НС4—50 to 60 inches; dark grayish brown (2.5Y 4/2) 
sand, light brownish gray (2.5Y 6/2) dry; massive; 
soft, very friable, nonsticky and nonplastic; strong 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
24 inches. The A horizon has hue of 10YR or neutral, 
value of 2 or 3 (3 or 4 dry), and chroma of 1 or less. The 
Cca horizon has hue of 2.5Y, 5Y, or neutral, value of 3 
to 7 (5 to 8 dry), and chroma of 2 or less. It typically is 
sandy loam, but the range includes loam and sandy clay 
loam. The ИС horizon typically is sand, but the range 
includes coarse sand and loamy sand. Some pedons do 
not have а ИС horizon. Some pedons have strata of till 
or glaciolacustrine deposits below a depth of 40 inches. 


Arvilla series 


The Arvilla series consists of deep, somewhat 
excessively drained, rapidly permeable soils on delta 
plains and beaches. These soils are shallow or 
moderately deep over sand and gravel. They formed in 
moderately coarse textured sediments overlying coarse 
textured glaciofluvial and glaciolacustrine deposits. Slope 
ranges from 1 to 6 percent. 

Arvilla soils are similar to Renshaw soils and are 
commonly adjacent to Embden, Sioux, and Wyndmere 
soils on the landscape. Renshaw soils contain more clay 
in the solum than the Arvilla soils. Embden and 
Wyndmere soils contain more clay than the Arvilla soils. 
Also, Wyndmere soils have a calcic horizon within a 
depth of 16 inches. Sioux soils do not have a B horizon 
and are very shallow and shallow over sand and gravel. 

Typical pedon of Arvilla sandy loam, 1 to 6 percent 
slopes, 1,450 feet east and 140 feet north of the 
southwest corner of sec. 13, T. 152 N., R. 55 W. 


Ар--0 to 7 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine granular and 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine roots; neutral; abrupt smooth boundary. 

B2—7 to 18 inches; very dark brown (10YR 2/2) sandy 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium prismatic structure parting to weak fine 
subangular blocky; slightly hard, very friable, slightly 
sticky and slightly plastic; few very fine roots; about 
5 percent pebbles in the lower part; neutral; gradual 
wavy boundary. 

1С2--18 to 29 inches; dark brown (10YR 3/3) sand, 
pale brown (10YR 6/3) dry; single grain; loose, 
nonsticky and nonplastic; few very fine roots; about 
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5 percent pebbles; slight effervescence; moderately 
alkaline; clear smooth boundary. 

IIC3 一 29 to 60 inches; brown (10YR 4/3) gravelly coarse 
sand, pale brown (10YR 6/3) dry; single grain; 
loose, nonsticky and nonplastic; few very fine roots 
in the upper 6 inches; about 25 percent pebbles; 
slight effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
19 inches. The thickness of the solum, or the depth to 
the ИС horizon, ranges from 14 to 22 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The B horizon has hue of 10ҮН, 
value of 2 to 4 (3 to 5 dry), and chroma of 1 to 3. The 
ИС horizon typically is sand and gravelly coarse sand but 
in some pedons is loamy sand. It is 5 to 35 percent 
gravel. 


Barnes series 


The Barnes series consists of deep, well drained, 
moderately slowly permeable soils on till plains. These 
soils formed in medium textured and moderately fine 
textured till. Slope ranges from 1 to 15 percent. 

Barnes soils are similar to Edgeley soils and are 
commonly adjacent to Buse, Cresbard, Hamerly, Sioux, 
and Svea soils on the landscape. Edgeley soils have a 
ИСг horizon of shale. Визе soils do not have a B horizon. 
Cresbard soils have a natric horizon. Hamerly soils are 
somewhat poorly drained. They have a calcic horizon 
within a depth of 16 inches. Sioux soils do not have a B 
horizon and are very shallow and shallow over sand and 
gravel. Svea soils have a mollic epipedon that is more 
than 16 inches thick. 

Typical pedon of Barnes loam, 3 to 6 percent slopes, 
200 feet east and 25 feet south of the northwest corner 
of sec. 5, T. 151 М., В. 56 МУ. 


Ap 一 0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular and weak 
fine and medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; about 5 percent 
pebbles; mildly alkaline; abrupt smooth boundary. 

A12—7 to 11 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate fine prismatic 
structure parting to weak fine and medium 
subangular blocky; slightly hard, firm, slightly sticky 
and slightly plastic; common very fine roots; about 5 
percent pebbles; mildly alkaline; abrupt smooth 
boundary. 

B2—11 to 22 inches; dark brown (10ҮН 4/3) loam, 
brown (10YR 5/3) dry; moderate fine prismatic 
structure parting to weak fine and medium 
subangular blocky; hard, firm, slightly sticky and 
slightly plastic; common very fine roots; very dark 
grayish brown (10YR 3/2) coatings on faces of 
peds; about 10 percent pebbles; mildly alkaline; 
gradual маму. boundary. 


Soil survey 


C1ca—22 to 29 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; weak fine and 
medium subangular blocky structure; slightly hard, 
firm, slightly sticky and slightly plastic; few very fine 
roots; about 10 percent pebbles; disseminated lime 
throughout; strong effervescence; moderately 
alkaline; clear wavy boundary. 

C2—29 to 60 inches; olive brown (2.5Y 4/4) loam, light 
yellowish brown (2.5Y 6/4) dry; few fine distinct light 
gray (2.5Y 7/2) and dark red (2.5YR 3/6) mottles; 
weak fine and medium subangular blocky structure; 
soft, friable, slightly sticky and slightly plastic; few 
very fine roots; about 10 percent pebbles; slight 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 10 to 23 
inches. The thickness of the mollic epipedon ranges 
from 7 to 16 inches. 

The А horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The B horizon has hue of 10YR, 
value of 2 to 4 (4 to 6 dry), and chroma of 2 to 4. It 
typically is loam, but the range includes clay loam. The 
Cca horizon has hue of 2.5Y, value of 4 or 5 (5 to 7 dry), 
and chroma of 2 to 4. The C horizon typically is loam, 
but the range includes clay loam. Also, the lower part 
has thin strata of sand or gravel in some pedons. 


Bearden series 


The Bearden series consists of deep, somewhat 
poorly drained, moderately slowly permeable soils on 
glacial lake plains. These soils formed in medium 
textured and moderately fine textured glaciolacustrine 
deposits. Slope is O to 1 percent. 

Bearden soils are similar to Glyndon soils and are 
commonly adjacent to Colvin, Ojata, Overly, and Perella 
soils on the landscape. Glyndon soils contain less clay 
throughout than the Bearden soils. Colvin and Ojata soils 
are poorly drained. Also, Ojata soils are strongly saline. 
Overly and Perella soils do not have a calcic horizon 
within a depth of 16 inches. 

Typical pedon of Bearden silty clay loam, 2,000 feet 
north and 550 feet east of the southwest corner of sec. 
13, T. 151 М. В. 51 W. 


Ар--0 to 10 inches; black (М 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak very fine subangular 
blocky structure; hard, friable, sticky and plastic; 
common very fine roots; strong effervescence; 
mildly alkaline; abrupt smooth boundary. 

C1ca—10 to 21 inches; gray (10ҮН 5/1) silty clay loam, 
light gray (10YR 6/1) dry; weak very fine subangular 
blocky and weak fine granular structure; hard, 
friable, sticky and plastic; few very fine roots; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; clear wavy boundary. 

C2—21 to 38 inches; light olive brown (2.5Y 5/4) silt 
loam, pale olive (5Y 6/3) dry; few fine prominent 


Grand Forks County, North Dakota 


dark red (2.5 YR 3/6) and common fine distinct light 
gray (10ҮН 6/1) mottles; weak very fine angular and 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C3—38 to 51 inches; light olive brown (2.5Y 5/4) silt 
loam, pale olive (5Y 6/3) dry; few fine prominent 
dark red (2.5YR 3/6) and common fine distinct light 
gray (10YR 6/1) mottles; weak very fine angular and 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; slight effervescence; mildly alkaline; 
abrupt wavy boundary. 

C4—51 to 60 inches; grayish brown (2.5Y 5/2) and light 
brownish gray (2.5Y 6/2) silty clay loam, light 
brownish gray (2.5Y 6/2) and light gray (2.5Y 7/2) 
dry; few fine prominent dark reddish brown (БҮН 
3/4) and few fine distinct light gray (5Y 7/1) mottles; 
weak very fine angular blocky structure; very hard, 
firm, sticky and plastic; slight effervescence; mildly 
alkaline. 


These soils typically are nonsaline, but some pedons 
are saline. The thickness of the mollic epipedon ranges 
from 8 to 15 inches. 

The A horizon has hue of neutral or 10YR, value of 2 
or 3 (3 to 5 dry), and chroma of 1 or less. It is silty clay 
loam or silty clay. In slightly or moderately saline areas, it 
has few to common fine salt crystals. The Cca horizon 
has hue of 10YR to 5Y, value of 3 to 5 (5 to 7 dry), and 
chroma of 1 or 2. The C horizon has hue of 2.5Y, value 
of 4 to 6 (5 to 7 dry), and chroma of 2 to 4. It has few to 
many, distinct or prominent mottles. It typically is silty 
clay loam and silt loam, but strata of very fine sand, clay 
loam, and silty clay are in the lower part in some 
pedons. 


Borup series 


The Borup series consists of deep, poorly drained 
soils on glacial lake plains and in seepy areas. These 
soils formed in medium textured glaciolacustrine 
deposits. Permeability is moderately rapid in the upper 
part of the profile and rapid in the lower part. Slope is 0 
to 1 percent. 

Borup soils are similar to Arveson, Colvin, and Ojata 
soils and are commonly adjacent to Arveson, Bearden, 
Colvin, and Glyndon soils on the landscape. Arveson 
soils have a higher content of coarse sand than the 
Borup soils. Bearden and Colvin soils contain more clay 
than the Borup soils. Ojata soils have an electrical 
conductivity of more than 16 millimhos per cubic 
centimeter. Also, they contain more clay than the Borup 
Soils. Bearden and Glyndon soils are on the higher lying 
plane and convex slopes and are somewhat poorly 
drained. 
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Typical pedon of Borup silt loam, 1,000 feet west and 
40 feet south of the northeast corner of sec. 22, T. 150 
N., R. 58 W. 


Ар-0 to 7 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and plastic; few very fine roots; strong 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

A12—7 to 12 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; hard, friable, slightly 
sticky and plastic; few very fine roots; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

Сіса--12 to 28 inches; gray (5Y 5/1) silt loam, light gray 
(5Y 6/1) dry; weak fine and medium subangular 
blocky structure; hard, friable, sticky and plastic; 
tongues of very dark grayish brown (10YR 3/2) 
material to a depth of 18 inches; common fine and 
medium masses of gypsum crystals in the lower 
part; disseminated lime throughout; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C2ca— 28 to 34 inches; dark gray (bY 4/1) silt loam, light 
gray (10YR 6/1) dry; massive; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
fine and medium masses of gypsum crystals; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C3—34 to 60 inches; grayish brown (2.5Y 5/2) very fine 
sandy loam, light brownish gray (2.5Y 6/2) dry; 
common medium and coarse distinct light yellowish 
brown (2.5Y 6/4) mottles; massive; slightly hard, 
very friable, slightly sticky and slightly plastic; strong 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
20 inches. The A horizon has hue of 10YR to 5Y or 
neutral, value of 2 or 3 (3 to 5 dry), and chroma of 1 or 
less. The Cca horizon has hue of 2.5Y, 5Y, or neutral, 
value of 4 to 6 (5 to 7 dry), and chroma of 2 or less. The 
C horizon has hue of 2.5Y or 5Y, value of 4 to 6 (5 to 7 
dry), and chroma of 1 or 2. It typically is very fine sandy 
loam, but the range includes silt.loam, loamy very fine 
sand, and loam. 


Buse series 


The Buse series consists of deep, well drained, 
moderately slowly permeable soils on till plains. These 
soils formed in medium textured and moderately fine 
textured till. Slope ranges from 3 to 25 percent. 

Buse soils are similar to Zell soils and are commonly 
adjacent to Barnes, Cresbard, Hamerly, and Svea soils 
on the landscape. Zell soils contain less sand than the 
Buse soils. Barnes and Svea soils have a B horizon, and 
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their solum is thicker than that of the Buse soils. 
Cresbard soils have a natric horizon. Hamerly soils are 
somewhat poorly drained. 

Typical pedon of Buse loam, in an area of Svea-Buse 
loams, 1 to 6 percent slopes, 625 feet south and 245 
feet west of the northeast corner of sec. 7, T. 154 N., R. 
56 W. 


Ap 一 0 to 8 inches; very dark gray (10YR 3/1) loam, gray 
(10 YR 5/1) dry; weak fine granular and angular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine roots; strong 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

C1ca—8 to 27 inches; light brownish gray (10YR 6/2) 
loam, white (10YR 8/2) dry; weak fine angular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; few very fine roots; about 2 
percent pebbles; disseminated lime throughout; 
violent effervescence; moderately alkaline; clear 
broken boundary. 

C2—27 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; common fine distinct 
dark reddish brown (5ҮН 3/3) and few fine distinct 
strong brown (7.5YR 5/8) mottles; weak fine angular 
and subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many 
medium segregated masses of lime; about 10 
percent pebbles; slight effervescence; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
10 inches. The A horizon has hue of 10YR, value of 2 or 
3 (3 to 5 dry), and chroma of 1. The Cca horizon has 
hue of 10YR or 2.5Y, value of 5 or 6 (6 to 8 dry), and 
chroma of 2 or 3. The C horizon typically is clay loam, 
but the range includes loam. 


Cashel series 


The Cashel series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on flood 
plains and channeled bottom land. These soils formed in 
moderately fine textured alluvium. Slope ranges from 1 
to 25 percent. 

Cashel soils are commonly adjacent to Bearden, 
Dovray, LaDelle, and Wahpeton soils on the landscape. 
The adjacent soils have a mollic epipedon and do not 
have a horizon in the upper part of the pedon that is 
finely stratified or laminated. Also, Bearden soils have a 
calcic horizon within a depth of 16 inches, Dovray soils 
are poorly drained, and LaDelle and Wahpeton soils are 
moderately well drained. 

Typical pedon of Cashel silty clay loam, 1 to 6 percent 
slopes, 1,300 feet east and 1,000 feet south of the 
northwest corner of sec. 28, T. 152 N., R. 50 W. 


Ар--0 to 9 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) dry; weak very fine 
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subangular blocky structure; hard, firm, sticky and 
plastic; common fine and very fine roots; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

С1—9 to 23 inches; very dark gray (5Y 3/1) finely 
Stratified silty clay loam, gray (БУ 5/1) dry; weak 
very fine subangular blocky structure; hard, firm, 
sticky and plastic; few fine and common very fine 
roots; few fine threads of lime; slight effervescence; 
mildly alkaline; abrupt smooth boundary. 

Atb—23 to 27 inches; black (5Y 2/1) silty clay loam, 
gray (5Y 5/1) dry; moderate very fine angular and 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine roots; few fine threads of lime; 
slight effervescence; mildly alkaline; abrupt wavy 
boundary. 

C2—27 to 60 inches; very dark gray (5Y 3/1) silty clay 
loam, dark gray (5Y 4/1) dry; few fine distinct white 
(10YR 8/1) mottles; weak very fine angular and 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine roots; few fine threads of lime; 
slight effervescence; mildly alkaline. 


The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3 (3 to 5 dry), and chroma of 1 or 2. The C horizon 
typically is silty clay loam, but the range includes silty 
clay. 


Cavour series 


The Cavour series consists of deep, moderately well 
drained, slowly permeable, alkali soils on ШІ plains. 
These soils formed in medium textured and moderately 
fine textured till. Slope ranges from 0 to 3 percent. 

Cavour soils are commonly adjacent to Cresbard, 
Hamerly, Miranda, Parnell, and Svea soils on the 
landscape. Cresbard soils have a B&A horizon and do 
not have columnar structure in the upper part of the В2ї 
horizon. Hamerly, Parnell, and Svea soils do not have a 
natric horizon. Also, Hamerly soils are somewhat poorly 
drained and Parnell soils very poorly drained. Miranda 
soils have ап A horizon that is thinner than that of the 
Cavour soils. They have salts within a depth of 16 
inches. 

Typical pedon of Cavour loam, in an area of Cresbard- 
Cavour loams, 0 to 3 percent slopes, 2,100 feet north 
and 1,600 feet west of the southeast corner of sec. 20, 
T. 153 N., R. 56 W. 


Ар—0 to 8 inches; black (М 2/0) loam, dark gray (10YR 
4/1) dry; moderate fine granular structure; hard, 
friable, slightly sticky and slightly plastic; common 
very fine and fine roots; slightly acid; abrupt smooth 
boundary. 

A2—8 to 12 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 6/1) dry; moderate very thin platy 
structure; soft, very friable, slightly sticky and slightly 
plastic; common very fine roots; neutral; abrupt 
smooth boundary. 
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B21t 一 12 to 21 inches; Маск (М 2/0) clay, dark gray 
(10ҮН 4/1) dry; moderate medium columnar 
structure parting to moderate very fine and fine 
angular blocky; extremely hard, very firm, sticky and 
plastic; few very fine roots; many thin and few 
moderately thick clay films on faces of peds; thin 
very dark gray (10YR 3/1) coatings on the tops of 
columns, gray (10YR 6/1) dry; moderately alkaline; 
abrupt wavy boundary. 

B22t—21 to 27 inches; dark grayish brown (2.5Y 4/2) 
clay loam, grayish brown (2.5Y 5/2) dry; weak fine 
prismatic structure parting to moderate very fine and 
fine angular blocky; very hard, firm, sticky and 
plastic; few very fine roots; very few thin clay films 
on faces of peds; moderately alkaline; clear wavy 
boundary. 

Ccacs—27 to 60 inches; dark grayish brown (2.5Y 4/2) 
and grayish brown (2.5Y 5/2) clay loam, light gray 
(2.5Y 7/2) dry; common fine and medium distinct 
dark brown (7.5 YR 4/4) and light gray (10YR 7/1) 
mottles; weak very fine and fine angular blocky 
structure; hard, firm, sticky and plastic; common fine 
and medium segregated masses of lime and of 
gypsum crystals; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 18 to 30 
inches. The Ap horizon has hue of neutral or 10ҮН, 
value of 2 or 3 (3 to 5 dry), and chroma of 1 or less. The 
A2 horizon has hue of 10YR, value of 3 or 4 (5 or 6 dry), 
and chroma of 1. it typically is loam, but the range 
includes silt loam. The B horizon has hue of neutral, 
10YR, or 2.5Y, value of 2 to 4 (3 to 5 dry), and chroma 
of 2 or less. The Ccacs horizon has hue of 2.5Y, value 
of 4 or 5 (5 to 8 dry), and chroma of 2 to 4. 


Colvin series 


The Colvin series consists of deep, poorly drained, 
moderately slowly permeable soils on glacial lake plains 
and in seepy areas. These soils formed in medium 
textured and moderately fine textured glaciolacustrine 
deposits. Slope is 0 to 1 percent. 

Colvin soils are similar to Borup and Ojata soils and 
are commonly adjacent to Bearden, Ojata, Overly, and 
Perella soils on the landscape. Borup soils contain less 
clay throughout than the Colvin soils. Ojata soils are 
strongly saline. Bearden soils are somewhat poorly 
drained. Overly and Perella soils do not have a calcic 
horizon within a depth of 16 inches. 

Typical pedon of Colvin silty clay loam, 2,640 feet 
west and 520 feet north of the southeast corner of sec. 
16, T. 151 N., R. 50 W. 


Ар--0 to 11 inches; black (М 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak very fine and fine 
subangular blocky structure; hard, friable, sticky and 
plastic; common very fine roots; slight 


79 


effervescence; moderately alkaline; abrupt smooth 
boundary. 

Сіса--11 to 21 inches; dark gray (5Y 4/1) and gray (5Y 
5/1) silty clay loam, gray (bY 5/1 and 5Y 6/1) dry; 
few fine distinct olive brown (2.5Y 4/4) mottles; 
weak very fine subangular blocky structure; hard, 
friable, sticky and plastic; few very fine roots; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; clear wavy boundary. 

С20--21 to 35 inches; grayish brown (2.5Y 5/2) бін 
loam, light gray (2.5Y 7/2) dry; few fine distinct light 
olive brown (2.5Y 5/4) mottles; weak very fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; few very fine roots; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

С39—35 to 49 inches; grayish brown (2.5Y 5/2) silt 
loam, light gray (2.5Y 7/2) dry; common fine distinct 
dark yellowish brown (10YR 4/4) and gray (N 6/0) 
mottles; weak very fine angular and subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; few very fine roots to 40 inches; 
strong effervescence; mildly alkaline; clear wavy 
boundary. 

C4g— 49 to 60 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light gray (2.5Y 7/2) dry; few medium 
prominent dark reddish brown (5YR 3/4) and few 
medium distinct brownish yellow (10YR 6/6) and 
gray (5Y 5/1) mottles; weak very fine angular blocky 
structure; hard, friable, sticky and plastic; slight 
effervescence; mildly alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The A horizon has hue of neutral or 10YR, 
value of 2 or 3 (3 or 4 dry), and chroma of 1 or less. The 
Cca horizon has hue of neutral ог 10YR to 5Y, value of 4 
to 6 (5 to 7 dry), and chroma of 2 or less. It typically is 
silty clay loam, but the range includes silt loam. The Cg 
horizon has hue of 2.5Y or 5Y, value of 4 to 6 (5 to 7 
dry), and chroma of 1 to 3. It has few to many, distinct or 
prominent mottles. It typically is silt loam and silty clay 
loam, but in some pedons it has strata of very fine sand, 
very fine sandy loam, clay loam, and clay in the lower 
part. 


Cresbard series 


The Cresbard series consists of deep, moderately well 
drained, moderately slowly permeable, alkali soils on till 
plains. These soils formed in medium textured and 
moderately fine textured till. Slope ranges from 0 to 6 
percent. 

Cresbard soils are similar to Aberdeen soils and are 
commonly adjacent to Barnes, Buse, Cavour, Hamerly, 
Miranda, and Svea soils on the landscape. Aberdeen 
soils formed in glaciolacustrine deposits. They contain 
less sand than the Cresbard soils. Barnes, Buse, 
Hamerly, and Svea soils do not have a natric horizon. 
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Cavour soils do not have а B&A horizon and have 
columnar structure in the upper part of the B2t horizon. 
Miranda soils have an A horizon that is thinner than that 
of the Cresbard soils. They have visible salts within a 
depth of 16 inches. 

Typical pedon of Cresbard loam, in an area of 
Cresbard-Cavour loams, 0 to 3 percent slopes, 2,100 
feet south and 2,000 feet west of the northeast corner of 
sec. 29, Т. 153 М., А. 56 W. 


Ар—0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; medium acid; 
abrupt smooth boundary. 

А2—8 to 10 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 5/1) dry; moderate thin platy structure; 
soft, very friable, slightly sticky and slightly plastic; 
common very fine roots; medium acid; abrupt 
smooth boundary. 

B&A 一 10 to 12 inches; black (10YR 2/1) clay loam, dark 
gray (10YR 4/1) dry; weak medium prismatic 
structure parting to moderate very fine and fine 
angular blocky; hard, firm, sticky and plastic (В21); 
very dark gray (10YR 3/1) loam, gray (10YR 5/1) 
dry; moderate thin platy structure; soft, very friable, 
slightly sticky and slightly plastic (A2); common very 
fine roots; slightly acid; clear wavy boundary. 

B2t—12 to 22 inches; black (10YR 2/1) clay loam, dark 
gray (10YR 4/1) dry; moderate medium prismatic 
structure parting to strong fine angular blocky; harc, 
firm, sticky and plastic; few very fine roots; black (N 
2/0) organic stains on faces of peds; slightly acid; 
abrupt wavy boundary. 

C1ca—22 to 28 inches; dark grayish brown (2.5Y 4/2) 
clay loam, light brownish gray (2.5Y 6/2) dry; weak 
medium prismatic structure parting to moderate very 
fine and fine angular blocky; hard, friable, sticky and 
plastic; few very fine roots; few fine filaments of lime 
and disseminated lime throughout; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

C2ca—28 to 42 inches; dark grayish brown (2.5Y 4/2) 
clay loam, light brownish gray (2.5Y 6/2) dry; few 
fine distinct red (10R 4/6) and common fine distinct 
light olive brown (2.5Y 5/4) mottles; moderate very 
fine and fine angular blocky structure; hard, friable, 
sticky and plastic; few very fine roots; common fine 
masses of lime; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C3—42 to 60 inches; grayish brown (2.5Ү 5/2) and dark 
grayish brown (2.5Y 4/2) clay loam, light brownish 
gray (2.5Y 6/2) dry; few fine distinct red (10R 4/6) 
and few fine distinct gray (N 5/0) mottles; moderate 
very fine and fine angular blocky structure; hard, 
friable, sticky and plastic; slight effervescence; 
moderately alkaline. 
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The thickness of the solum and the depth to free 
carbonates range from 16 to 30 inches. The Ap horizon 
has hue of 10YR, value of 2 or 3 (3 or 4 dry), and 
chroma of 1. The A2 horizon has hue of 10YR, value of 
3 or.4 (5 or 6 dry), and сһгота of 1. It typically is loam, 
but the range includes silt loam. In some cultivated areas 
the А2 and B&A horizons do not occur. The B horizon 
has hue of 10YR or 2.5Y, value of 2 to 4 (3 to 5 dry), 
and chroma of 1 or 2. The C horizon has hue of 2.5Y or 
5Y, value of 4 to 6 (5 to 7 dry), and chroma of 2 or 3. It 
typically is clay loam, but the range includes loam. 


Divide series 


The Divide series consists of deep, somewhat poorly 
drained soils that are moderately permeable in the upper 
part and are very rapidly permeable in the lower part of 
the substratum. These soils are on delta plains and 
beaches. They are moderately deep over sand and 
gravel. They formed in medium textured and moderately 
fine textured sediments overlying coarse textured 
glaciofluvial and glaciolacustrine deposits. Slope ranges 
from 1 to 3 percent. 

Divide soils are similar to Marysland soils and are 
commonly adjacent to Arveson, Marysland, and 
Renshaw soils on the landscape. Arveson and 
Marysiand soils are poorly drained. Also, Arveson soils 
contain less clay in the upper part than the Divide soils. 
Renshaw soils do not have a calcic horizon within a 
depth of 16 inches. They are somewhat excessively 
drained. 

Typical pedon of Divide loam, 1 to 3 percent slopes, 
2,100 feet north and 2,300 feet east of the southwest 
corner of sec. 15, T. 153 М., А. 54 W. 


Ар--0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; common very fine roots; about 2 percent 
pebbles; strong effervescence; moderately alkaline; 
abrupt smooth boundary. 

C1ca—10 to 16 inches; grayish brown (10YR 5/2) loam, 
gray (10YR 6/1) dry; weak medium prismatic 
structure parting to weak medium and fine 
subangular blocky; slightly hard, very friable, sticky 
and plastic; few very fine roots; about 2 percent 
pebbles; disseminated lime throughout; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

C2ca—16 to 25 inches; light brownish gray (10YR 6/2) 
gravelly clay loam, light gray (10YR 7/2) dry; 
massive; slightly hard, very friable, sticky and plastic; 
few very fine roots; about 25 percent pebbles; thin 
coating of lime on pebbles; violent effervescence; 
moderately alkaline; clear irregular boundary. 

ІСЗ--25 to 30 inches; light olive brown (2.5Y 5/4) 
gravelly sand, light yellowish brown (2.5Y 6/4) dry; 
massive; loose, nonsticky and nonplastic; about 20 
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percent pebbles; strong effervescence; moderately 
alkaline; clear wavy boundary. 

1С4--30 to 42 inches; brown (10YR 5/3) sand, pale 
brown (10YR 6/3) dry; few fine distinct pink (7.5YR 
7/4) and brownish yellow (10YR 6/6) mottles; 
massive; loose, nonsticky and nonplastic; about 2 
percent pebbles; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

ПС5—42 to 60 inches; light olive brown (2.5Y 5/4) fine 
sand, light gray (2.5Y 7/2) dry; common medium 
prominent dark reddish brown (5YR 2.5/2) and 
common fine distinct strong brown (7.5YR 5/8) 
mottles; massive; loose, nonsticky and nonplastic; 
strong effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The depth to sand and gravel ranges from 20 
to 40 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The Cca horizon has hue of 
10YR or 2.5Y, value of 3 to 6 (5 to 7 dry), and chroma of 
1 or 2. The ИС horizon has hue of 10YR ог 2.5Y, value 
of 4 or 5 (5 to 7 dry), and chroma of 2 to 4. 


Dovray series 


The Dovray series consists of deep, poorly drained, 
very slowly permeable soils on flood plains, glacial lake 
plains, and till plains. These soils formed in fine textured 
glaciolacustrine deposits and alluvium. Slope is 0 to 1 
percent. 

Dovray soils are commonly adjacent to Bearden, 
Cashel, and Perella soils on the landscape. The adjacent 
soils contain less clay throughout than the Dovray soils. 
Bearden and Cashel soils are somewhat poorly drained. 
Bearden soils have a calcic horizon within a depth of 16 
inches, and Cashel soils do not have a mollic epipedon. 
Perella soils have a mollic epipedon that is thinner than 
that of the Dovray soils. 

Typical pedon of Dovray clay, 185 feet south and 80 
feet east of the northwest corner of sec. 30, Т. 154 М., 
В. 55 W. 


Ар—0 to 6 inches; black (М 2/0) clay, dark gray (М 4/0) 
dry; moderate fine granular and very fine subangular 
blocky structure; very hard, firm, very sticky and very 
plastic; common very fine roots; slightly acid; abrupt 
smooth boundary. 

A12g—6 to 14 inches; black (5Y 2/1) clay, dark gray (5Y 
4/1) dry; moderate fine angular blocky structure; 
very hard, very firm, very sticky and very plastic; few 
very fine roots; slightly acid; abrupt smooth 
boundary. 

A13g—14 to 51 inches; black (5Ү 2/1) clay, dark gray 
(5Y 4/1) dry; few fine prominent reddish brown (5YR 
4/4) mottles; weak very fine subangular blocky 
Structure; extremely hard, extremely firm, very sticky 
and very plastic; few very fine roots; neutral; abrupt 
wavy boundary. 
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IICg—51 to 60 inches; gray (БҮ 5/1) silt loam, light gray 
(5Y 7/1) dry; many coarse distinct very dark grayish 
brown (10YR 3/2) and few fine distinct dark reddish 
brown (5YR 3/2) mottles; massive; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; neutral. 


The thickness of the mollic epipedon ranges from 24 
to 52 inches. The A horizon has hue of neutral, 10YR, or 
5Y, value of 2 or 3 (3 or 4 dry), and chroma of 1 or less. 
It has few to many, distinct or prominent mottles in the 
lower part. Some pedons do not have а ИС horizon. 


Edgeley series 


The Edgeley series consists of moderately deep, well 
drained, moderately permeable soils on till plains. These 
soils formed in medium textured and moderately fine 
textured till overlying shale. Slope ranges from 6 to 15 
percent. 

Edgeley soils are similar to Barnes soils and are 
commonly adjacent to Barnes, Buse, Cavour, Kloten, 
Miranda Variant, and Svea soils on the landscape. 
Barnes, Buse, Cavour, and Svea soils do not have a ПСг 
horizon. Buse soils do not have a B horizon. Svea soils 
have a mollic epipedon that is thicker than that of the 
Edgeley soils. Cavour and Miranda Variant soils have a 
natric horizon. Kloten soils have a lithic contact within a 
depth of 20 inches. 

Typical pedon of Edgeley loam, in an area of Edgeley- 
Kloten loams, 6 to 25 percent slopes, 500 feet north and 
320 feet west of the center of sec. 6, T. 152 N., R. 56 
W. 


ል1-0 to 6 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; soft, 
very friable, slightly sticky and slightly plastic; 
common very fine and few fine roots; about 7 
percent pebbles; mildly alkaline; abrupt wavy 
boundary. 

В1--6 to 14 inches; very dark grayish brown (2.5Y 3/2) 
clay loam, grayish brown (2.5Y 5/2) dry; weak fine 
prismatic structure parting to weak very fine 
subangular blocky and weak fine granular; slightly 
hard, friable, sticky and plastic; common very fine 
and few fine roots; about 15 percent pebbles; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

B2—14 to 25 inches; very dark grayish brown (2.5Y 3/2) 
shaly clay loam, grayish brown (2.5Y 5/2) dry; weak 
fine prismatic structure parting to weak very fine 
subangular blocky; hard, friable, sticky and plastic; 
few very fine and medium roots; about 30 percent 
pebbles; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

83—25 to 36 inches; dark olive gray (БҮ 3/2) and olive 
gray (5Y 4/2) shaly clay loam, light olive gray (5Y 
6/2) dry; weak very fine subangular blocky structure; 
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hard, friable, sticky and plastic; few very fine and 
medium roots; about 30 percent pebbles; common 
fine and medium segregated masses of lime; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

ዘርየ--36 to 60 inches; dark gray (5Y 4/1) and gray (5Y 
5/1) weathered shale; few very fine roots, vertically 
oriented along fractures; dark brown (7.5ҮН 4/4) 
stains on faces of shale. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The depth to shale ranges тот 20 to 40 
inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The B horizon has hue of 10YR 
to 5Y, value of 3 or 4 (4 to 6 dry), and chroma of 1 to 3. 
It typically is clay loam and shaly clay loam, but the 
range includes shaly loam and loam. 


Embden series 


The Embden series consists of deep, moderately well 
drained, moderately rapidly permeable soils on delta 
plains and beaches. These soils formed in moderately 
coarse textured glaciofluvial and glaciolacustrine 
deposits. Slope ranges from 0 to 6 percent. 

Embden soils are similar to Inkster soils and are 
commonly adjacent to Arveson, Tiffany, and Wyndmere 
soils on the landscape. Inkster soils have a sand fraction 
that is dominantly weathered shale particles. Arveson 
and Wyndmere soils have a calcic horizon within a depth 
of 16 inches. Tiffany soils are poorly drained. 

Typical pedon of Embden fine sandy loam, 1 to 6 
percent slopes, 2,265 feet east and 500 feet north of the 
southwest corner of sec. 2, T. 151 N., Н. 55 W. 


Ар—0 to 11 inches; black (М 2/0) fine sandy loam, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; many very fine and few fine 
roots; neutral; abrupt smooth boundary. 

B2—11 to 22 inches; very dark gray (10YR 3/1) fine 
sandy loam, grayish brown (10YR 5/2) dry; weak 
medium prismatic structure parting to weak fine 
subangular blocky and granular; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine and few fine roots; neutral; clear wavy 
boundary. 

C1—22 to 35 inches; dark brown (10YR 4/3) fine sandy 
loam, brown (10YR 5/3) dry; weak medium prismatic 
structure parting to weak fine granular and 
subangular blocky; slightly hard, very friable, slightly 
sticky and slightly plastic; few very fine roots; 
moderately alkaline; gradual wavy boundary. 

С2--35 to 50 inches; dark grayish brown (2.5Ү 4/2) fine 
sandy loam, light brownish gray (2.5Y 6/2) dry; weak 
medium prismatic structure parting to weak fine 
subangular blocky; slightly hard, very friable, slightly 
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sticky and slightly plastic; few very fine roots; 
moderately alkaline; gradual wavy boundary. 

C3—50 to 60 inches; dark grayish brown (2.5Y 4/2) fine 
sandy loam, light brownish gray (2.5Y 6/2) dry; few 
fine distinct yellowish brown (10YR 5/8) and gray 
(10YR 6/1) mottles; weak medium prismatic 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; few very fine roots; slight 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 30 inches. The A horizon has hue of neutral or 10YR, 
value of 2 or 3 (3 or 4 dry), and chroma of 1 or less. It is 
fine sandy loam or sandy loam. The B horizon has hue 
of 10YR, value of 2 to 4 (3 to 5 dry), and chroma of 1 to 
3. It typically is fine sandy loam, but the range includes 
sandy loam and loam. Some pedons have a Cca 
horizon. The C horizon typically is fine sandy loam, but 
the range includes sandy loam and loamy fine sand. 
Also, the lower part has strata of sand, fine sand, or 
loamy sand in some pedons. 


Exline series 


The Exline series consists of deep, somewhat poorly 
drained, very slowly permeable, alkali soils on glacial 
lake plains. These soils formed in fine textured and 
moderately fine textured glaciolacustrine deposits. Slope 
is 0 10 1 percent. 

Exline soils are similar to Miranda soils and are 
commonly adjacent to Aberdeen and Nutley soils on the 
landscape. Miranda soils formed in till. Aberdeen soils 
are moderately well drained. They do not have visible. 
salts within a depth of 16 inches. Nutley soils do not 
have a natric horizon. They are well drained. 

Typical pedon of Exline silty clay, in an area of Exline- 
Aberdeen silty clays, 1,700 feet south and 180 feet west 
of the northeast corner of sec. 7, T. 152 N., R. 55 W. 


Арза—0 to 8 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; moderate fine and 
medium subangular and angular blocky structure; 
very hard, friable, sticky and plastic; few very fine 
roots; common fine and medium salt crystals; thin 
platy gray (10ҮН 5/1) coatings on soil surface; 
neutral; abrupt smooth boundary. 

B2tcssa—8 to 21 inches; black (10YR 2/1) clay, very 
dark gray (10YR 3/1) dry; weak medium and coarse 
prismatic structure parting to weak fine and medium 
subangular and angular blocky; very hard, firm, 
Sticky and plastic; few very fine roots; shiny coatings 
on faces of peds; common fine salt crystals; 
common fine and medium gypsum crystals; mildly 
alkaline; clear irregular boundary. 

B3cssa—21 to 26 inches; very dark gray (10YR 3/1) 
clay, dark gray (10YR 4/1) dry; weak medium and 
coarse prismatic structure parting to weak fine and 
medium subangular and angular blocky; hard, firm, 
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very sticky and very plastic; few very fine roots; 
common fine salt crystals; many fine and medium 
gypsum crystals; slight effervescence; moderately 
alkaline; clear irregular boundary. 

C1ca—26 to 35 inches; dark grayish brown (2.5Y 4/2) 
and light brownish gray (2.5Y 6/2) clay, grayish 
brown (2.5Y 5/2) and light gray (2.5Y 7/2) dry; few 
fine distinct light olive- gray (2.5Y 5/4) mottles; weak 
fine and medium subangular and angular blocky 
structure; soft, friable, sticky and plastic; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; clear irregular boundary. 

С2са--35 to 40 inches; grayish brown (2.5Y 5/2) clay, 
light brownish gray (2.5Y 6/2) dry; few fine distinct 
light olive brown (2.5Y 5/4) mottles; weak fine and 
medium subangular and angular blocky structure; 
soft, friable, sticky and plastic; disseminated lime 
throughout; violent effervescence; moderately 
alkaline; clear wavy boundary. 

C3—40 to 55 inches; light olive brown (2.5Y 5/4) clay 
loam, light yellowish brown (2.5Y 6/4) dry; common 
fine distinct yellowish brown (10YR 5/6) and light 
yellowish brown (10YR 6/4) and common medium 
distinct light brownish gray (10YR 6/2) mottles; 
weak fine and medium subangular and angular 
blocky structure; slightly hard, friable, sticky and 
plastic; violent effervescence; moderately alkaline; 
clear wavy boundary. 

С4--55 to 60 inches; olive brown (2.5Y 4/4) silty clay 
loam, light yellowish brown (2.5Y 6/4) dry; common 
fine distinct yellowish brown (10YR 5/6) and 
common fine and medium distinct grayish brown 
(2.5Y 5/2) mottles; massive; slightly hard, friable, 
sticky and plastic; slight effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 7 to 28 
inches. The A horizon has hue of 10YR, value of 2 or 3 
(3 or 4 dry), and chroma of 1. Some pedons have an А2 
horizon. The B2t horizon has hue of 10YR or 2.5Y, value 
of 2 to 4 (3 to 5 dry), and chroma of 1 or 2. It typically is 
clay, but the range includes silty clay. The C horizon has 
hue of 2.5Y or 5Y, value of 3 to 7 (5 to 8 dry), and 
chroma of 2 to 4. It typically is clay loam, clay, and silty 
clay loam, but the lower part has strata of silty clay. п 
some pedons. 


Gardena series 


The Gardena series consists of deep, moderately well 
drained, moderately permeable soils on glacial lake 
plains. These soils formed in medium textured 
glaciolacustrine deposits. Slope ranges from 0 to 6 
percent. 

Gardena soils are similar to Overly soils and are 
commonly adjacent to Borup, Glyndon, Perella, and Zell 
soils on the landscape. Overly soils contain more clay 
than the Gardena soils. The poorly drained Borup and 
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somewhat poorly drained Glyndon soils have a calcic 
horizon within a depth of 16 inches. Perella soils are 
poorly drained. Zell soils have a mollic epipedon that is 
less than 16 inches thick and do not have a B horizon. 

Typical pedon of Gardena silt loam, 0 to 3 percent 
slopes, 625 feet west and 25 feet north of the southeast 
corner of sec. 23, T. 154 N., В. 54 W. 


Ар—0 to 5 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak fine granular and 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine roots; mildly alkaline; abrupt smooth 
boundary. 

A12—5 to 14 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak moderate prismatic 
structure parting to weak moderate subangular 
blocky; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; mildly 
alkaline; clear wavy boundary. 

B2—14 to 21 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10 YR 4/2) dry; 
moderate medium prismatic structure parting to 
weak medium subangular blocky; hard, firm, slightly 
sticky and slightly plastic; common very fine roots; 
mildly alkaline; clear wavy boundary. 

B3—21 to 26 inches; dark brown (10YR 3/3) silt loam, 
grayish brown (2.5Y 5/2) dry; moderate medium 
prismatic structure parting to weak fine and medium 
subangular blocky; hard, firm, slightly sticky and 
slightly plastic; common very fine roots; few fine lime 
accumulations along root channels; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C1ca—26 to 34 inches; pale brown (10YR 6/3) silt loam, 
light gray (2.5Y 7/2) dry; weak fine and medium 
subangular blocky structure parting to weak fine 
granular; hard, friable, sticky and plastic; few very 
fine roots; disseminated lime throughout; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

C2—34 to 40 inches; brown (10YR 5/3) silt loam, pale 
yellow (2.5Y 7/4) dry; weak fine and medium 
subangular and angular blocky structure; hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C3—40 to 56 inches; yellowish brown (10YR 5/4) silt 
loam, light yellowish brown (10YR 6/4) dry; few fine 
distinct strong brown (7.5YR 5/6) mottles; weak fine 
and medium subangular and angular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; few very fine roots; strong effervescence; 
moderately alkaline; clear smooth boundary. 

С4--56 to 60 inches; yellowish brown (10YR 5/4) very 
fine sandy loam, light yellowish brown (10YR 6/4) 
dry; common fine prominent dark red (2.5YR 3/6) 
and few fine distinct dark yellowish brown (10YR 
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4/6) and gray (10YR 6/1) тон е5; weak fine and 
medium subangular blocky structure; soft, very 
friable, slightly sticky and slightly plastic; slight 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 36 inches. The A horizon has hue ої 10YR, value of 2 
or 3 (3 or 4 dry), and chroma of 1. The B horizon has 
hue of 10YR or 2.5Y, value of 2 to 4 (3 to 5 dry), and 
chroma of 1 to 3. It typically is silt loam, but the range 
includes loam and very fine sandy loam. Some pedons 
have strata of silt, very fine sand, clay, or fine sandy 
loam in the lower part of the C horizon. 


Gilby series 


The Gilby series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils in areas 
between beach ridges. These soils formed in 
glaciolacustrine deposits overlying till. They are medium 
textured and moderately fine textured. Slope is 0 to 1 
percent. 

Gilby soils are similar to Antler and Hamerly soils and 
are commonly adjacent to Antler, Grimstad, Svea, and 
Tonka soils on the landscape. Antler and Hamerly soils 
average more than 18 percent clay in the upper part of 
the contro! section. Also, Hamerly soils formed entirely in 
till. Grimstad soils contain less clay in the upper part 
than the Gilby soils. Svea and Tonka soils do not have a 
calcic horizon within a depth of 16 inches. Svea soils are 
moderately well drained. Tonka soils are poorly drained. 
They have an albic horizon. 

Typical pedon of Gilby loam, 2,580 feet north and 150 
feet west of the southeast corner of sec. 34, T. 154 N., 
R. 54 W. 


Ар--0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine roots; slight effervescence; moderately 
alkaline; abrupt smooth boundary. 

А12--7 to 12 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium prismatic 
structure parting to weak fine and medium 
subangular blocky; slightly hard, very friable, slightly 
sticky and slightly plastic; common very fine roots; 
few fine segregated masses of lime; slight 
effervescence; moderately alkaline; clear wavy 
boundary. 

C1ca—12 to 26 inches; grayish brown (10YR 5/2) silt 
loam, light gray (10YR 6/1) dry; common fine 
distinct dark yellowish brown (10ҮН 3/6) mottles; 
weak medium prismatic structure parting to weak 
fine subangular blocky; slightly hard, very friable, 
slightly sticky and slightly plastic; few very fine roots; 
common fine threads of lime; violent effervescence; 
moderately alkaline; clear wavy boundary. 
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C2—26 to 32 inches; light olive brown (2.5Y 5/4) loam, 
pale yellow (2.5Y 7/4) dry; common medium distinct 
light gray (N 6/0), dark brown (10YR 4/3), and light 
brownish gray (2.5Y 6/2) mottles; weak medium and 
fine subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; about 5 percent pebbles; strong 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

ІСЗ--32 to 52 inches; gray (БҮ 5/1) clay loam, light gray 
(BY 7/1) dry; common medium distinct dark 
yellowish brown (10YR 4/4) and light olive brown 
(2.5Y 5/4) and few fine distinct red (2.5 YR 4/6) 
mottles; massive; very hard, friable, slightly sticky 
and slightly plastic; thin cobble line in the upper part; 
about 10 percent pebbles; few fine dark iron 
concretions; strong effervescence; moderately 
alkaline; clear smooth boundary. 

ПС4—52 to 60 inches; olive brown (2.5Y 4/4) clay loam, 
light yellowish brown (2.5Y 6/4) dry; common fine 
distinct dark yellowish brown (10YR 3/6), dark red 
(2.5YR 3/6), and gray (5YR 5/1) mottles; massive; 
hard, friable, sticky and plastic; about 10 percent 
pebbles; common fine and medium masses of 
gypsum crystals; slight effervescence; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
15 inches. The depth to till ranges from 20 to 40 inches. 
The upper part of the control section averages less than 
18 percent clay. 

The A horizon has hue of 10 YR, value of 2 (3 or 4 
dry), and chroma of 1. The Cca horizon has hue ої 1078 
to 5Y, value of 5 or 6 (6 or 7 dry), and chroma of 1 to 3. 
It typically is silt loam, but the range includes loam and 
very fine sandy loam. The C2 horizon has hue of 10YR 
or 2.5Y, value of 5 or 6 (6 or 7 dry), and chroma of 1 to 
4. It does not occur in some pedons. The ИС horizon 
typically is clay loam, but the range includes loam. 


Glyndon series 


The Glyndon series consists of deep, somewhat poorly 
drained, moderately permeable soils on glacial lake 
plains. These soils formed in medium textured 
glaciolacustrine deposits. Slope ranges from 0 to 3 
percent. 

Glyndon soils are similar to Bearden soils and are 
commonly adjacent to Borup, Gardena, Perella, and 
Tiffany soils on the landscape. Bearden soils contain 
more clay than the Glyndon soils. Borup soils are poorly 
drained. Gardena, Perella, and Tiffany soils do not have 
a calcic horizon within a depth of 16 inches. Also, 
Perella and Tiffany soils are poorly drained. 

Typical pedon of Glyndon silt loam, in an area of 
Glyndon-Tiffany silt loams, 1,650 feet south and 250 feet 
west of the northeast corner of sec. 35, T. 154 N., R. 54 
W. 
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Ар--0 to 8 inches; black (10ҮН 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky and weak fine granular structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; strong 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

A12—8 to 13 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine roots; 
strong effervescence; moderately alkaline; abrupt 
wavy boundary. 

Сіса-- 13 to 20 inches; dark grayish brown (10YR 4/2) 
silt loam, grayish brown (10YR 5/2) dry; few fine 
distinct dark yellowish brown (10YR 4/4) and few 
fine prominent light reddish brown (2.5YR 6/4) 
mottles; weak fine and medium subangular and 
angular blocky structure; slightly hard, firm, slightly 
sticky and slightly plastic; few very fine roots; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; abrupt smooth boundary. 

C2ca—20 to 25 inches; light olive brown (2.5Y 5/4) silt 
loam, light gray (2.5Y 7/2) dry; few fine distinct 
brown (7.5YR 4/4) mottles; weak fine and medium 
subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; disseminated lime 
throughout; violent effervescence; strongly alkaline; 
clear wavy boundary. 

C3— 25 to 40 inches; olive brown (2.5Y 4/4) silt loam, 
light yellowish brown (2.5Y 6/4) dry; few fine distinct 
dark reddish brown (БҮН 3/3) and grayish brown 
(2.5Y 5/2) mottles; massive; soft, very friable, slightly 
sticky and slightly plastic; strong effervescence; 
moderately alkaline; clear irregular boundary. 

C4—40 to 60 inches; olive brown (2.5Y 4/4) stratified 
very fine sandy loam, light yellowish brown (2.5Y 
6/4) dry; common fine distinct dark reddish brown 
(БҮН 3/3) and dark brown (7.5YR 4/4) and few fine 
distinct very dark gray (БҮ 3/1) and gray (БҮ 5/1) 
mottles; massive; soft, very friable, slightly sticky 
and slightly plastic; slight effervescence; moderately 
alkaline. 


The thickness of the тоћс epipedon ranges from 7 to 
16 inches. The A horizon has hue of 10YR, value of 2 or 
3 (3 or 4 dry), and chroma of 1 or 2. The Cca horizon 
has hue of 10YR or 2.5Y, value of 4 to 6 (5 to 8 dry), 
and chroma of 1 to 4. The part of the C horizon below 
the Cca horizon has hue of 2.5Y or 5Y, value of 4 to 6 (5 
to 7 dry), and chroma of 1 to 4. It typically is very fine 
sandy loam and silt loam, but the range includes very 
fine sand, loamy very fine sand, and loam. 


Grimstad series 


The Grimstad series consists of deep, somewhat 
poorly drained soils in areas between beach ridges. 
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These soils formed in moderately coarse textured and 
coarse textured glaciolacustrine deposits overlying 
medium textured and moderately fine textured till and 
glaciolacustrine deposits. Permeability is rapid in the 
upper part of the profile and moderate in the lower part. 
Slope is 0 to 1 percent. 

Grimstad soils are commonly adjacent to Arveson, 
Gilby, Rockwell, and Towner soils on the landscape. 
Arveson soils do not have a ИС horizon of til! or 
glaciolacustrine deposits within a depth of 40 inches. 
They are poorly drained. Gilby soils contain more clay in 
the upper part of the control section than the Grimstad 
soils. Rockwell soils are poorly drained. Towner soils do 
not have a calcic horizon within a depth of 16 inches. 
They are moderately well drained. 

Typical pedon of Grimstad fine sandy loam, 395 feet 
south and 60 feet east of the northwest corner of sec. 
26, T. 153 N., А. 54 W. 


Ар—0 to 10 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak fine and 
medium subangular blocky and weak fine granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; few very fine roots; slight effervescence; 
moderately alkaline; abrupt smooth boundary. 

C1ca—10 to 21 inches; dark gray (10YR 4/1) fine sandy 
loam, gray (10YR 6/1) dry; common fine and 
medium distinct brown (10YR 4/3) mottles; weak 
fine and medium subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; few very fine roots; about 2 percent pebbles; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; clear irregular boundary. 

C2—21 to 31 inches; brown (10 YR 5/3) loamy fine sand, 
very pale brown (10YR 7/3) dry; weak medium and 
fine subangular blocky structure; soft, very friable, 
slightly sticky and slightly plastic; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

C3—31 to 37 inches; brown (10YR 5/3) loamy fine sand, 
pale brown (10YR 6/3) dry; massive; soft, very 
friable, slightly sticky and slightly plastic; strong 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

1С4--37 to 60 inches; light brownish gray (2.5Y 6/2) 
clay loam, light gray (2.5Y 7/2) dry; many medium 
and large prominent dark yellowish brown (10YR 
3/4), few medium prominent dark reddish brown 
(2.5YR 3/4), and few fine distinct light gray (2.5Y 
7/2) mottles; massive; hard, friable, sticky and 
plastic; slight effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The depth to the IIC horizon ranges from 20 
to 40 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1 or 2. The Cca horizon has hue 
of 10YR or 2.5Y, value of 4 or 5 (5 to 7 dry), and chroma 
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of 1 to 3. It typically is fine sandy loam, but the range 
includes loamy sand, loamy fine sand, and sandy loam. 
The part of the C horizon below the Cca horizon has hue 
of 10YR.or 2.5Y, value of 5 or 6 (5 to 7 dry), and chroma 
of 2 to 4. It typically is юату fine sand, but the range 
includes sand, fine sand, and loamy sand. The IIC 
horizon typically is clay loam, but the range includes 
loam, silt loam, and silty clay loam. 


Hamar series 


The Hamar series consists of deep, poorly drained, 
rapidly permeable soils on delta plains and beaches. 
These soils formed in coarse textured glaciolacustrine 
deposits. Slope is O to 1 percent. 

Hamar soils are similar to Tiffany soils and are 
commonly adjacent to Arveson, Hecla, Tiffany, and 
Wyndmere soils on the landscape. Tiffany soils contain 
more clay and less sand than the Hamar soils. Arveson 
and Wyndmere soils have a calcic horizon within a depth 
of 16 inches and contain more clay than the Hamar 
soils. Hecla soils are moderately well drained. 

Typical pedon of Hamar sandy loam, 2,140 feet north 
and 370 feet west of the southeast corner of sec. 11, T. 
153 N., В. 55 W. 


Ap 一 0 to 6 inches; black (10ҮН 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine roots; mildly alkaline; abrupt smooth 
boundary. 

А12--6 to 11 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; few fine distinct dark 
brown (10YR 3/3) mottles; weak medium prismatic 
structure parting to weak fine and medium 
subangular blocky; slightly hard, very friable, slightly 
sticky and slightly plastic; few very fine roots; mildly 
alkaline; abrupt smooth boundary. 

АС--11 to 17 inches; very dark gray (10YR 3/1) loamy 
sand, dark grayish brown (10YR 4/2) dry; common 
fine distinct dark brown (10YR 3/3) mottles; weak 
medium and fine subangular blocky structure; soft, 
very friable, nonsticky and nonplastic; few very fine 
roots; mildly alkaline; clear wavy boundary. 

C1—17 to 26 inches; dark gray (10ҮН 4/1) loamy sand, 
grayish brown (10YR 5/2) dry; common fine and 
medium distinct dark brown (10YR 3/3) and 
common fine distinct dark reddish brown (БҮН 3/2) 
mottles; massive; loose, nonsticky and nonplastic; 
moderately alkaline; clear wavy boundary. 

С2--26 to 38 inches; grayish brown (2.5Y 5/2) loamy 
sand, light gray (2.5Y 7/2) dry; many medium 
distinct dark reddish brown (5YR 3/2) and common 
fine distinct brownish yellow (10YR 6/6) mottles; 
massive; loose, nonsticky and nonplastic; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 
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C3—38 to 60 inches; grayish brown (2.5Y 5/2) loamy 
sand, light gray (2.5Y 7/2) dry; common medium 
distinct brown (10YR 4/3) and few fine distinct dark 
reddish brown (5YR 3/3) mottles; massive; loose, 
nonsticky and nonplastic; strong effervescence; 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 20 inches. The depth to carbonates ranges from 22 to 
60 inches. 

The A horizon has hue of 10YH, value of 2 or 3 (3 or 
4 dry), and chroma of 1 or 2. It typically is sandy loam. in 
some pedons, however, the lower part is loamy fine 
sand. It has distinct or prominent mottles. The C horizon 
has hue of 10YR to 5Y, value of 3 to 5 (5 to 7 dry), and 
chroma of 1 or 2. It typically is loamy sand, but the range 
includes loamy fine sand and fine sand. 


Hamerly series 


The Hamerly series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on till plains. 
These soils formed in medium textured and moderately 
fine textured till. Slope ranges from 1 to 3 percent. 

Hamerly soils are similar to Antler and Gilby soils and 
are commonly adjacent to Cresbard, Parnell, Svea, 
Tonka, and Vallers soils on the landscape. Antler and 
Gilby soils formed in glaciolacustrine deposits overlying 
till. Cresbard soils have a natric horizon. Parnell, Svea, 
and Tonka soils do not have a calcic horizon within a 
depth of 16 inches. Parnell and Tonka soils have an 
argillic horizon. Also, Parnell soils are very poorly drained 
and Tonka soils poorly drained. Svea soils are 
moderately well drained. Vallers soils are poorly drained. 

Typical pedon of Hamerly loam, 1 to 3 percent slopes, 
925 feet south and 130 feet west of the northeast corner 
of sec. 6, T. 154 N., R. 56 W. 


Ар—0 to 8 inches; black (10ҮН 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular and 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine roots; slight effervescence; moderately 
alkaline; abrupt smooth boundary. 

C1ca—8 to 18 inches; light brownish gray (2.5Y 6/2) 
loam, white (2.5Y 8/2) dry; weak fine granular and 
weak fine and medium subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; few very fine roots; about 2 percent pebbles; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C2—18 to 60 inches; olive (БҮ 5/3) loam, pale olive (БҮ 
6/3) dry; few fine prominent dark red (2.5YR 3/6) 
mottles; weak medium prismatic structure parting to 
weak fine angular and subangular blocky; slightly 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots to 36 inches; about 3 percent 
pebbles; slight effervescence; moderately alkaline. 
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The mollic epipedon ranges from 7 to 16 inches in 
thickness and includes the upper part of the calcic 
horizon in some pedons. The A horizon has hue of 
10YR, value of 2 or 3 (3 or 4 dry), and chroma of 1. The 
Cca horizon has hue of 10YR or 2.5Y, value of 4 to 6 (5 
to 8 dry), and chroma of 1 to 3. The part of the C 
horizon below the Cca horizon has hue of 2.5Y or 5Y, 
value of 4 to 6, and chroma of 2 to 4. It typically is loam, 
but the range includes clay loam. 


Hecla series 


The Несіа series consists of deep, moderately well 
drained, rapidly permeable soils on delta plains and 
beaches. These soils formed in coarse textured 
glaciofluvial and glaciolacustrine deposits. Slope ranges 
from 1 to 6 percent. 

The Hecla soils in this survey area are a taxadjunct to 
the Hecla series because they do not have low chroma 
mottles within 40 inches of the surface. This difference, 
however, does not alter the use or behavior of the soils. 

Hecla soils are commonly adjacent to Embden, 
Hamar, Maddock, and Sioux soils on the landscape. 
Embden soils contain more clay throughout than the 
Hecla soils. Hamar soils are poorly drained. Maddock 
soils are well drained. Sioux soils have a higher content 
of coarse sand and gravel than the Hecla soils. 

Typical pedon of Hecla fine sandy loam, in an area of 
Hecla-Maddock fine sandy loams, 1 to 6 percent slopes, 
125 feet south and 50 feet west of the northeast corner 
of sec. 28, T. 151 М., В. 54 W. 


Ар—0 to 8 inches; black (10ҮН 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; moderate fine and 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and plastic; common fine and 
very fine roots; neutral; abrupt smooth boundary. 

AC—8 to 17 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common fine and very fine roots; mildly 
alkaline; gradual wavy boundary. 

С1--17 to 37 inches; yellowish brown (10YR 5/4) fine 
sand, pale brown (10YR 6/3) dry; few fine distinct 
strong brown (7.5YR 5/6) mottles; massive; soft, 
very friable, nonsticky and nonplastic; common very 
fine roots; mildly alkaline; gradual smooth boundary. 

C2—37 to 58 inches; dark brown (10YR 4/3) loamy 
sand, light brownish gray (2.5Y 6/2) dry; single 
grain; soft, very friable, nonsticky and nonplastic; 
about 5 percent pebbles; moderately alkaline; abrupt 
smooth boundary. 

C3—58 to 60 inches; dark grayish brown (2.5Ү 4/2) fine 
sand, light gray (2.5Y 7/2) dry; single grain; loose, 
nonsticky and nonplastic; about 35 percent shale in 
the sand fraction; moderately alkaline. 
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The thickness of the mollic epipedon ranges from 10 
to 20 inches. The A horizon has hue of 10YR, value of 2 
or 3 (3 or 4 dry), and chroma of 1 or 2. The C horizon 
has hue of 10YR or 2.5Y, value of 3 to 5 (4 to 7 dry), 
and chroma of 2 to 4. It has distinct or prominent 
mottles. 


Inkster series 


The Inkster series consists of deep, moderately well 
drained soils on delta plains and beaches. These soils 
formed in moderately coarse textured glaciofluvial and 
glaciolacustrine deposits. The sand fraction is dominantly 
highly weathered shale fragments. Permeability is 
moderately rapid in the upper part of the profile and 
rapid іп the lower part. Slope ranges from 0 to 3 percent. 

Inkster soils are similar to Embden soils and are 
commonly adjacent to Arvilla, Sioux, Tiffany, Walsh, and 
Wyndmere soils on the landscape. Embden soils have a 
sand fraction that is dominantly siliceous material. Arvilla 
soils are shallow or moderately deep over sand and 
gravel. Sioux soils are shallow or very shallow over sand 
and gravel. They are excessively drained. Tiffany soils 
are poorly drained. Walsh soils contain more clay than 
the Inkster soils. Wyndmere soils have a calcic horizon 
within a depth of 16 inches. They are somewhat poorly 
drained. 

Typical pedon of Inkster sandy loam, 0 to 3 percent 
slopes, 2,540 feet east and 180 feet north of the 
southwest corner of sec. 15, T. 152 М., В. 55 W. 


Ар--0 to 6 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
hard, very friable, slightly sticky and slightly plastic; 
few very fine roots; medium acid; abrupt smooth 

.boundary. 

В2--6 to 18 inches; very dark gray (10YR 3/1) sandy 
loam, gray (10YR 5/1) dry; weak fine and medium 
prismatic structure parting to weak fine and medium 
subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; few very fine roots; slightly 
acid; clear wavy boundary. 

B3—18 to 24 inches; very dark gray (10YR 3/1) sandy 
loam, grayish brown (2.5Y 5/2) dry; common fine 
distinct olive brown (2.5Y 4/4) and very dark grayish 
brown (2.5Y 3/2) mottles; weak fine and medium 
prismatic structure parting to weak fine and medium 
subangular blocky; slightly hard, very friable, slightly 
sticky and slightly plastic; few very fine roots; slightly 
acid; gradual wavy boundary. 

С1--24 to 37 inches; dark grayish brown (2.5Y 4/2) 
sandy loam, grayish brown (2.5Y 5/2) dry; common 
fine distinct olive brown (2.5Y 4/4) mottles; massive; 
Soft, very friable, slightly sticky and slightly plastic; 
few very fine roots; slightly acid; gradual wavy 
boundary. 

C2—37 to 60 inches; dark olive gray (5Ү 3/2) loamy 
sand, light olive gray (5Ү 6/2) dry; many fine 
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prominent yellowish brown (10YR 5/6) and brownish 
yellow (10YR 6/6) mottles; single grain; loose, 
nonsticky and nonplastic; slight effervescence; 
mildly alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 34 inches. The A horizon has hue of 10YR, value of 2 
or 3 (3 or 4 dry), and chroma of 1. The B horizon has 
hue of 10YR to 5Y, value of 2 or 3 (4 or 5 dry), and 
chroma of 1 or 2. It typically is sandy loam, but the range 
includes fine sandy loam. The C horizon typically is 
sandy loam and loamy sand, but in some places it has 
strata of sand in the lower part. 


Kloten series 


The Kloten series consists of very shallow or shallow, 
well drained, moderately permeable soils on till plains. 
These soils formed in medium textured and moderately 
fine textured till overlying shale. Slope ranges from 9 to 
25 percent. 

Kloten soils are commonly adjacent to Barnes, Buse, 
Cavour, Edgeley, Miranda Variant, and Svea soils on the 
landscape. Barnes, Buse, Cavour, and Svea soils do not 
have a lithic contact. Barnes, Edgeley, and Svea soils 
have a B horizon. Cavour and Miranda Variant soils have 
a natric horizon. Edgeley and Miranda Variant soils do 
not have a IIR horizon within a depth of 20 inches. 

Typical pedon of Kloten loam, in an area of Edgeley- 
Kloten loams, 6 to 25 percent slopes, 2,300 feet north 
and 200 feet east of the southwest corner of sec. 10, T. 
152 N., R. 56 W. 


А1—0 to 5 inches; very dark gray (10ҮН 3/1) loam, gray 
(10YR 5/1) dry; weak very fine and fine subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine and fine and few 
medium roots; about 2 percent shale fragments; 
slight effervescence; mildly alkaline; clear wavy 
boundary. 

С1--5 to 9 inches; very dark gray (5Ү 3/1) loam, gray 
(5Ү 5/1) dry; weak very fine and medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine and few fine and 
medium roots; about 15 percent shale fragments; 
slight effervescence; mildly alkaline; clear wavy 
boundary. 

IIR—9 to 60 inches; very dark gray (5Y 3/1) and dark 
gray (5Y 4/1) hard bedded shale; few very fine 
roots, in fractures to 22 inches; dark brown (7.5YR 
4/4) stains on faces of shale. 


The depth to shale ranges from 9 to 20 inches. The A 
horizon has hue of 10YR or 2.5Y, value of 2 ог 3 (3105 
dry), and chroma of 1. The C horizon typically is loam, 
but the range includes clay loam. The content of shale 
fragments increases with increasing depth. It ranges 
from 10 to 50 percent in the C horizon. 


Soil survey 


LaDelle series 


The LaDelle series consists of deep, moderately well 
drained, moderately permeable soils on flood plains and 
stream terraces. These soils formed in medium textured 
and moderately fine textured alluvium. Slope ranges from 
0 to 6 percent. 

LaDelle soils are similar to Overly soils and are 
commonly adjacent to Lamoure, Rauville, and Zell soils 
on the landscape. Overly soils decrease regularly in 
content of organic matter with increasing depth. Lamoure 
soils are poorly drained, and Rauville soils are very 
poorly drained. Zell soils have a mollic epipedon that is 
less than 16 inches thick. 

Typical pedon of LaDelle silt ioam, 0 to 3 percent 
slopes, 1,980 feet west and 400 feet south of the 
northeast corner of sec. 2, T. 150 N., В. 50 W. 


Ар—0 to 9 inches; black (10ҮН 2/1) silt loam, dark gray 
(10 YR 4/1) dry; weak and moderate medium 
angular blocky structure; hard, friable, sticky and 
plastic; common very fine roots; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

А12—9 to 34 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak medium angular blocky 
structure; hard, friable, sticky and plastic; common 
very fine roots; mildly alkaline; abrupt wavy 
boundary. 

C1—34 to 43 inches; dark grayish brown (2.5Y 4/2) and 
dark gray (10YR 4/1) silty clay loam, light brownish 
gray (2.5Y 6/2) and gray (10YR 5/1) dry; few fine 
distinct yellowish brown (10YR 5/6) mottles; weak 
fine angular blocky structure; hard, friable, sticky and 
plastic; few very fine roots; cracks filled with A 
material extend to 40 inches; few fine threads of 
lime; slight effervescence; mildly alkaline; abrupt 
wavy boundary. 

А10--43 to 60 inches; black (М 2/0) silty clay loam, dark 
gray (N 4/0) dry; weak very fine angular and 
subangular blocky structure; very hard, friable, sticky 
and plastic; few very fine roots; few fine threads of 
lime; mildly alkaline. 


The thickness of the mollic epipedon ranges from 30 
to 48 inches. The A horizon has hue of 10YR or neutral, 
value of 2 or 3 (3 or 4 dry), and chroma of 1 or less. 
Some pedons have a B horizon. The C horizon typically 
is silty clay loam, but the range includes sift loam. 


Lallie series 


The Lallie series consists of deep, very poorly drained, 
slowly permeable, saline soils on glacial lake plains. 
These soils formed in moderately fine textured and fine 
textured glaciolacustrine deposits. Slope is 0 to 1 
percent. 

Lallie soils are commonly adjacent to the saline 
Bearden soils and to the LaDelle, Ojata, and Zell soils 
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on the landscape. Ail of the adjacent soils have a mollic 
epipedon. The somewhat poorly drained Bearden and 
poorly drained Ojata soils are in the slightly higher lying 
areas. They have a calcic horizon within a depth of 16 
inches. The moderately well drained LaDelle and well 
drained Zell soils are on the higher lying, steeper slopes 
that border many of the sloughs. 

Typical pedon of Lallie silty clay loam, ponded, 1,935 
feet east and 110 feet south of the northwest corner of 
sec. 33, T. 152 М., В. 52 W. 


O1—3 inches to 0; black (5Ү 2.5/1) partly decomposed 
organic material, dark gray (5Ү 4/1) dry; slight 
effervescence; abrupt smooth boundary. 

А1—0 to 4 inches; dark olive gray (5Y 3/2) silty clay 
loam, olive gray (5\ 5/2) dry; weak medium and fine 
subangular blocky structure; slightly hard, very 
friable, sticky and slightly plastic; many very fine and 
common fine roots; common fine salt crystals; 
strong effervescence; mildly alkaline; abrupt irregular 
boundary. 

C1g—4 to 20 inches; dark olive gray (5Y 3/2) stratified 
silty clay loam, light olive gray (5Ү 6/2) dry; common 
medium distinct olive (5Y 4/4) and common fine 
distinct dark brown (7.5YR 4/4) mottles; moderate 
medium prismatic structure parting to weak medium 
and fine angular blocky; slightly hard, friable, slightly 
Sticky and slightly plastic; common very fine and few 
fine roots; few fine salt crystals; strong 
effervescence; mildly alkaline; clear wavy boundary. 

С24--20 to 28 inches; olive gray (5Ү 4/2) stratified silty 
clay, light olive gray (5Y 6/2) dry; common medium 
distinct dark reddish brown (5YR 3/3) and dark 
brown (7.5YR 4/4) and common fine distinct very 
pale brown (10YR 8/3) mottles; massive; very hard, 
firm, very sticky and very plastic; few very fine roots; 
common medium segregated masses of lime; strong 
effervescence; mildly alkaline; clear wavy boundary. 

C3g—28 to 60 inches; dark gray (5Y 4/1) silty clay, light 
olive gray (БҮ 6/2) dry; common medium distinct 
very dark grayish brown (2.5Y 3/2) mottles; 
massive; very hard, firm, very sticky and very plastic; 
common medium segregated masses of lime; slight 
effervescence; mildly alkaline. 


These soils decrease irregularly in content of organic 
matter with increasing depth. The electric conductivity 
ranges from 4 to 16 millimhos per cubic centimeter. 

The O horizon is as much as 4 inches thick. Some 
pedons do not have an O horizon. The A horizon has 
hue of 2.5Y or 5Y, value of 3 or 4 (4 to 6 dry), and 
chroma of 1 or 2. The C horizon has hue of 5Y or 2.5Y, 
value of 3 to 5 (5 to 7 dry), and chroma of 1 or 2. Some 
pedons have a buried A horizon. 


Lamoure series 


The Lamoure series consists of deep, poorly drained, 
moderately permeable soils on flood plains. These soils 
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formed in medium textured and moderately fine textured 
alluvium. Slope із 0 to 1 percent. 

Lamoure soils are similar to Rauville soils and are 
commonly adjacent to LaDelle, Наџм е, and Velva soils 
on the landscape. Rauville soils are very poorly drained. 
LaDelle soils are moderately well drained. Velva soils are 
well drained. They contain less clay and more sand than 
the Lamoure soils. 

Typical pedon of Lamoure silty clay loam, 2,400 feet 
west and 1,340 feet north of the southeast corner of 
sec. 28, T. 154 N., R. 56 W. 


А11--0 to 15 inches; black (М 2/0) silty clay loam, very 
dark gray (N 3/0) dry; moderate fine and weak 
medium granular structure; slightly hard, friable, 
Sticky and plastic; common very fine and fine roots; 
slight effervescence; mildly alkaline; clear wavy 
boundary. 

A12g—15 to 41 inches; black (5Y 2/1) silt loam, gray 
(5Y 5/1) dry; moderate fine and medium prismatic 
structure parting to weak and moderate fine angular 
and subangular blocky; slightly hard, friable, sticky 
and plastic; common very fine roots; cracks filled 
with A11 material extending to 28 inches; about 6 
percent pebbles in the lower 6 inches; slight 
effervescence; mildly alkaline; clear wavy boundary. 

C1g—41 to 53 inches; very dark gray (5Y 3/1) silt loam, 
gray (5Ү 5/1) dry; few fine prominent strong brown 
(7.5YR 5/6) mottles; weak medium prismatic 
structure parting to weak fine angular and 
subangular blocky; slightly hard, friable, sticky and 
plastic; few very fine roots; slight effervescence; 
moderately alkaline; clear wavy boundary. 

С29—53 to 60 inches; dark gray (5Y 4/1) silt loam, light 
gray (5Y 7/1) dry; few fine distinct dark brown 
(7.5YR 4/4) and few fine prominent olive yellow 
(2.5Y 6/8) mottles; massive; hard, friable, sticky and 
plastic; slight effervescence; mildly alkaline. 


The thickness of the mollic epipedon ranges from 24 
to 41 inches. The A horizon has hue of 10YR, neutral, or 
5Y, value of 2 or 3 (3 to 5 dry), and chroma of 1 or less. 
The C horizon typically is silt loam, but in some pedons it 
is silty clay loam and in some it has strata of sand and 
gravel in the lower part. It has few to many, distinct or 
prominent mottles. Some pedons have a buried A 
horizon. 


Maddock series 


The Maddock series consists of deep, well drained, 
rapidly permeable soils on delta plains and beaches. 
These soils formed in coarse textured glaciofluvial and 
glaciolacustrine deposits. Slope ranges from 3 to 25 
percent. 

Maddock soils are commonly adjacent to Embden, 
Hamar, and Hecla soils on the landscape. Embden soils 
contain more clay throughout than the Maddock soils. 
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Натаг soils are poorly drained. Hecla soils are 
moderately well drained. 

Typical pedon of Maddock fine sandy loam, in an area 
of Hecla-Maddock fine sandy loams, 1 to 6 percent 
slopes, 1,600 feet west and 640 feet north of the 
southeast corner of sec. 3, Т. 153 М., Н. 55 W. 


Ap 一 0 to 9 inches; very dark gray (10YR 3/1) fine sandy 
loam, dark gray (10YR 4/1) dry; weak fine granular 
and subangular blocky structure; soft, very friable, 
slightly sticky and slightly plastic; common very fine 
roots; neutral; abrupt smooth boundary. 

AC—9 to 14 inches; very dark grayish brown (10YR 3/2) 
loamy sand, brown (10YR 5/3) dry; weak medium 
and fine subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; few very fine roots; 
neutral; clear wavy boundary. 

C1—14 to 24 inches; dark brown (10 YR 3/3) fine sand, 
pale brown (10YR 6/3) dry; single grain; loose, 
nonsticky and nonplastic; few very fine roots; 
neutral; gradual wavy boundary. 

C2— 24 to 37 inches; brown (10YR 4/3) fine sand, pale 
brown (10YR 6/3) dry; single grain; loose, nonsticky 
and nonplastic; neutral; clear wavy boundary. 

С3— 37 to 60 inches; grayish brown (10YR 5/2) fine 
sand, light gray (10YR 7/2) dry; common medium 
distinct dark reddish brown (5ҮН 3/3) and few 
medium distinct dark yellowish brown (10YR 3/4) 
mottles; single grain; loose, nonsticky and 
nonplastic; about 5 percent pebbles; slight 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 16 inches. The A horizon has hue of 10YR, value of 2 
or 3 (3 to 5 dry), and chroma of 1. It is fine sandy loam 
or sandy loam. The C horizon typically is fine sand, but 
the range includes loamy fine sand. 


Manfred series 


The Manfred series consists of deep, very poorly 
drained, slowly permeable, alkali soils on till plains. 
These soils formed in medium textured and moderately 
fine textured till and alluvium. Slope is 0 to 1 percent. 

The Manfred soils in this survey area contain more 
clay in the subsoil than is defined as the range for the 
Manfred series. This difference, however, does not alter 
the use or behavior of the soils. 

Manfred soils are commonly adjacent to Hamerly, 
Parnell, and Vallers soils on the landscape. The adjacent 
soils do not have a natric horizon. Hamerly soils are 
somewhat poorly drained and Vallers soils poorly 
drained. Parnell soils contain more clay in the B horizon 
than the Manfred soils. 

Typical pedon of Manfred clay loam, in an area of 
Vallers-Mantred clay loams, saline, 1,980 feet south and 
1,320 feet west of the northeast corner of sec. 22, T. 
149 N., А. 56 W. 


Soil survey 


Ар--0 to 8 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; moderate medium and 
fine subangular blocky structure; very hard, firm, 
sticky and plastic; few very fine roots; about 2 
percent pebbles; slight effervescence; moderately 
alkaline; abrupt smooth boundary. 

B21—8 to 14 inches; black (N 2/0) clay loam, very dark 
gray (N 3/0) dry; weak medium prismatic structure 
parting to moderate medium and fine subangular 
blocky; very hard, firm, sticky and plastic; few very 
fine roots; clay films on faces of peds; common fine 
threads and masses of lime; slight effervescence; 
moderately alkaline; clear irregular boundary. 

C1ca—14 to 26 inches; dark grayish brown (2.5Y 4/2) 
clay loam, light brownish gray (2.5Y 6/2) dry; 
common fine and medium distinct light gray (2.5Y 
7/2) mottles; weak medium and coarse prismatic 
structure parting to moderate fine angular blocky; 
hard, friable, sticky and plastic; few very fine roots; 
about 2 percent pebbles; disseminated lime 
throughout; strong effervescence; strongly alkaline; 
clear wavy boundary. 

C2— 26 to 35 inches; grayish brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; few fine distinct olive 
brown (2.5Y 4/4) mottles; weak fine angular blocky 
structure; very hard, friable, sticky and plastic; few 
very fine roots; common fine masses of gypsum 
crystals; slight effervescence; moderately alkaline; 
clear wavy boundary. 

C3g—35 to 60 inches; gray (5Ү 5/1) loam, light gray (5Y 
7/2) dry; common fine and medium prominent dark 
brown (10YR 3/3), few fine prominent dark red 
(2.5YR 3/6), and few fine distinct strong brown 
(7.5YR 5/8) mottles; massive; very hard, firm, sticky 
and plastic; slight effervescence; strongly alkaline. 


The thickness of the solum ranges from 8 to 20 
inches. The A horizon has hue of 10YR or neutral, value 
of 2 or 3 (3 to 5 dry), chroma of 1 or less. The B horizon 
has hue of 2.5Y, 5Y, or neutral, value of 2 or 3 (3 to 5 
dry), and chroma of 2 or less. It typically is clay loam, but 
the range includes silty clay loam. The C horizon has 
hue of 2.5Y or 5Y, value of 4 10 6 (5 to 7 dry), and 
chroma of 1 to 4. It typically is clay loam and loam, but 
the range includes silty clay loam. 


Marysland series 


The Marysland series consists of deep, poorly drained 
soils that are moderately permeable in the upper part 
and are rapidly permeable in the lower part of the 
substratum. These soils are on beaches and delta plains. 
They are moderately deep over sand and gravel. They 
formed in medium textured and moderately fine textured 
deposits overlying coarse textured glaciofluvial and 
glaciolacustrine deposits. Slope is O to 1 percent. 

Marysland soils are similar to Divide soils and are 
commonly adjacent to Arveson, Divide, Renshaw, and 
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Walsh soils on the landscape. Divide soils are somewhat 
роопу drained. Arveson soils contain less clay іп the 
upper part than the Marysland soils. The somewhat 
excessively drained Renshaw and moderately well 
drained Walsh soils do not have a calcic horizon within a 
depth of 16 inches. Also, Walsh soils do not have а ІС 
horizon within a depth of 40 inches. 

Typical pedon of Marysland loam, 320 feet north and 
1,240 feet east of the southwest corner of sec. 11, T. 
153 N., R. 55 W. 


Ар--0 to 6 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine and very 
fine roots; slight effervescence; moderately alkaline; 
abrupt smooth boundary. 

A12ca—6 to 16 inches; black (10YR 2/1) loam, very 
dark gray (N 3/0) dry; few fine distinct dark brown 
(7.5У 3/2) mottles; moderate medium prismatic 
structure parting to moderate medium and fine 
angular blocky; soft, friable, slightly sticky and 
slightly plastic; common fine and very fine roots; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C1ca—16 to 33 inches; dark grayish brown (2.5Y 4/2) 
sandy clay loam, gray (5Ү 6/1) dry; few fine distinct 
dark brown (7.5YR 3/2) mottles; weak fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine roots; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

1С2--33 to 43 inches; olive brown (2.5Y 4/4) gravelly 
coarse sand, light brownish gray (2.5Y 6/2) dry; 
single grain; loose, nonsticky and nonplastic; few 
very fine roots; about 30 percent pebbles; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 

ІСЗ--43 to 60 inches; dark yellowish brown (10YR 4/4) 
very gravelly coarse sand, very pale brown (10YR 
7/3) dry; few fine distinct brownish yellow (10YR 
6/6) mottles; single grain; loose, nonsticky and 
nonplastic; about 45 percent pebbles; slight 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The depth to gravelly coarse sand ranges 
from 20 to 40 inches. 

The A horizon has hue of 10YR or neutral, value of 2 
or 3 (3 or 4 dry), and chroma of 1 or less. The Cca 
horizon has hue of 2.5Y or 5Y, value of 4 to 6 (5 to 7 
dry), and chroma of 1 or 2. It has few to many, distinct or 
prominent mottles. It typically is sandy clay loam, but the 
range includes clay loam and loam. The ИС horizon 
typically is gravelly coarse sand and very gravelly coarse 
sand, but the range includes sand and fine sand. 
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Miranda series 


The Miranda series consists of deep, somewhat poorly 
drained, very slowly permeable, alkali soils on till plains. 
These soils formed in medium textured and moderately 
fine textured till. Slope ranges from 0 to 3 percent. 

The Miranda soils in this survey area contain more 
clay than is defined as the range for the Miranda series. 
This difference, however, does not alter the use or 
behavior of the soils. 

Miranda soils are similar to Exline soils and are 
commonly adjacent to Barnes, Cavour, Hamerly, Parnell, 
and Svea soils on the landscape. Exline soils formed in 
glaciolacustrine deposits. Barnes, Hamerly, Parnell, and 
Svea soils do not have a natric horizon. Cavour soils 
have an А horizon that is thicker than that of the 
Miranda soils. They do not have visible salts within a 
depth of 16 inches. 

Typical pedon of Miranda loam, in an area of Cavour- 
Miranda loams, O to 3 percent slopes, 900 feet west and 
120 feet north of the southeast corner of sec. 33, T. 152 
N., R. 56 W. 


A2—0 to 3 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak very thin 
platy structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many very fine roots; 
slightly acid; abrupt smooth boundary. 

B2t—3 to 12 inches; very dark grayish brown (10YR 3/2) 
clay loam, dark grayish brown (10YR 4/2) dry; 
strong coarse columnar structure parting to 
moderate fine and medium angular blocky; 
extremely hard, extremely firm, sticky and plastic; 
few very fine roots; many thin and few moderately 
thick black (10YR 2/1) clay films on faces of peds; 
thin light brownish gray (10YR 6/2) coatings on the 
tops of columns; mildly alkaline; clear wavy 
boundary. 

B3cssa—12 to 16 inches; very dark grayish brown (2.5Y 
3/2) clay loam, grayish brown (2.5Y 5/2) dry; 
moderate fine and medium angular blocky structure; 
hard, friable, sticky and plastic; few very fine roots; 
black (10YR 2/1) coatings on faces of peds; 
common fine and medium salt crystals; common fine 
and medium segregated masses of gypsum crystals; 
moderately alkaline; clear wavy boundary. 

C1cacs—16 to 23 inches; brown (10YR 4/3) loam, 
brown (10YR 5/3) dry; weak fine and medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few very fine roots; about 5 percent pebbles; 
common fine segregated masses of lime and of 
gypsum crystals; strong effervescence; moderately 
alkaline; clear wavy boundary. 

C2cacs—23 to 60 inches; brown (10YR 5/3) clay loam, 
very pale brown (10YR 7/3) dry; weak fine and 
medium subangular blocky structure; hard, firm, 
sticky and plastic; few very fine roots; about 5 
percent pebbles; common fine segregated masses 
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of gypsum crystals; disseminated lime throughout; 
violent effervescence; strongly alkaline. 


The thickness of the solum ranges from 10 to 22 
inches. The depth to a horizon in which gypsum and 
salts have accumulated ranges from 6 to 16 inches. The 
content of clay in the control section averages as low as 
35 percent in some pedons and as high as 45 percent in 
others. 

Some pedons have ап Ap horizon. The Bat horizon 
has hue of 10YR, value of 2 or 3 (4 or 5 dry), and 
chroma of 1 or 2. It typically is clay loam, but the range 
includes clay. The B3cssa horizon has hue of 10YR or 
2.5Y, value of 2 to 4 (4 to 6 dry), and chroma of 2 or 3. 
The C horizon has few to many segregated masses of 
gypsum, lime, and other more soluble salts. 


Miranda Variant 


The Miranda Variant consists of moderately deep, 
moderately well drained, very slowly permeable, alkali 
soils on till plains. These soils formed in moderately fine 
textured till overlying shale. Slope ranges from 1 to 15 
percent. 

Miranda Variant soils are commonly adjacent to 
Barnes, Cavour, Edgeley, Kloten, and Svea soils on the 
landscape. Barnes, Edgeley, Kloten, and Svea soils do 
not have a natric horizon. Cavour soils have neither 
shale in the lower part of the profile nor visible salts 
within a depth of 16 inches. They are on the lower 
slopes. 

Typical pedon of Miranda Variant loam, 1 to 15 
percent slopes, 2,445 feet north and 180 feet east of the 
southwest corner of sec. 14, T. 152 N., R. 56 W. 


А2—0 to 4 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate very thin platy structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; medium acid; abrupt 
smooth boundary. 

B2t—4 to 15 inches; black (N 2/0) clay, very dark gray 
(N 3/0) dry; strong coarse and very coarse columnar 
structure parting to strong medium and coarse 
angular blocky; extremely hard, very firm, very sticky 
and very plastic; many moderately thick clay films on 
faces of peds; light brownish gray (10YR 6/2) 
coatings on the tops of columns; common very fine 
roots; slightly acid; clear wavy boundary. 

B3sa—15 to 25 inches; dark olive gray (БҮ 3/2) clay, 
olive gray (5Y 5/2) dry; many fine and medium 
distinct light brownish gray (10YR 6/2) mottles; 
weak medium prismatic structure parting to 
moderate very fine and fine subangular blocky; hard, 
firm, sticky and plastic; few fine salt crystals; few 
fine segregated masses of gypsum crystals; 
common very fine roots; moderately alkaline; abrupt 
wavy boundary. 
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IICr—25 to 60 inches; gray (БҮ 5/1) and dark gray (БҮ 
4/1) weathered shale; strong brown (7.5YR 5/6) 
stains on faces of shale fragments. 


The solum ranges from 10 to 28 inches in thickness. 
In some pedons it has carbonates. The depth to a 
horizon in which salts have accumulated ranges from 10 
to 15 inches. The depth to shale ranges from 20 to 40 
inches. The control section averages as low as 40 
percent clay in some pedons and as high as 60 percent 
clay in others. 

Some pedons have an A1 horizon. The B2t horizon 
has hue of 10 YR, 2.5У, or neutral, value of 2 or 3 (3 or 4 
dry), and chroma of 2 or less. Some pedons have a C 
horizon. 


Nutley series 


The Nutley series consists of deep, well drained, 
slowly permeable soils on glacial lake plains. These soils 
formed in fine textured glaciolacustrine deposits. Slope is 
О to 1' percent. 

Nutley soils are similar to Wahpeton soils and are 
commonly adjacent to Aberdeen, Exline, and Wahpeton 
soils on the landscape. Wahpeton soils have a mollic 
epipedon that is more than 24 inches thick. They are 
moderately well drained. Aberdeen and Exline soils have 
a natric horizon. 

Typical pedon of Nutley silty clay, 425 feet west and 
75 feet north of the southeast corner of sec. 19, T. 153 
N., R. 55 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; weak fine granular and subangular 
blocky structure; very hard, firm, very plastic and 
very sticky; common very fine roots; mildly alkaline; 
abrupt irregular boundary. 

B21—8 to 19 inches; very dark grayish brown (2.5Y 3/2) 
silty clay, light brownish gray (2.5Y 6/2) dry; 
moderate fine angular and subangular blocky 
structure; very hard, firm, very sticky and very 
plastic; common very fine roots; mildly alkaline; 
gradual irregular boundary. 

B22—19 to 23 inches; dark grayish brown (2.5Y 4/2) 
and very dark grayish brown (2.5Y 3/2) clay, light 
brownish gray (2.5Y 6/2) dry; few fine distinct dark 
reddish brown (5YR 3/3) mottles; moderate medium 
prismatic structure parting to moderate fine and very 
fine subangular blocky; very hard, firm, very sticky 
and very plastic; common very fine roots; mildly 
alkaline; clear irregular boundary. 

С1--23 to 46 inches; dark grayish brown (2.5Y 4/2) silty 
clay, light gray (2.5Y 7/2) dry; common fine distinct 
dark reddish brown (BYR 3/3) mottles; massive; 
hard, friable, sticky and plastic; few very fine roots; 
few fine segregated masses of lime; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 
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С2--46 to 60 inches; dark grayish brown (2.5Y 4/2) silty 
clay, light gray (2.5Y 7/2) dry; many fine distinct 
dark reddish brown (БҮН 3/3) and common fine 
distinct light brownish gray (2.5Y 6/2) mottles; 
massive; very hard, firm, very sticky and plastic; 
strong effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 6 to 
16 inches. When the soil is dry, vertical cracks half an 
inch to 2 inches wide and several feet long extend 
through the solum. 

The A horizon has hue of 10 YR or neutral, value of 2 
or 3 (3 or 4 dry), and chroma of 1 or less. The B horizon 
has hue of 10YR to 5Y, value of 3 to 5 (4 to 6 dry), and 
chroma of 1 or 2. 


Ojata series 


The Ojata series consists of deep, poorly drained, 
moderately slowly permeable, very strongly saline soils 
on glacial lake plains and in areas between beach 
ridges. These soils formed in medium textured and 
moderately fine textured glaciolacustrine deposits. Slope 
is O to 1 percent. 

Ojata soils are similar to Borup and Colvin soils and 
are commonly adjacent to Bearden, Colvin, Lallie, and 
Perella soils on the landscape. The similar and adjacent 
soils have an electrical conductivity of less than 16 
millimhos per cubic centimeter. Borup soils contain less 
clay than the Ojata soils. Bearden soils are somewhat 
poorly drained. Lallie soils are very poorly drained. They 
do not have a mollic epipedon. Perella soils do not have 
a calcic horizon within a depth of 16 inches. 

Typical pedon of Ojata silty clay loam, 1,000 feet east 
and 200 feet north of the southwest corner of sec. 24, T. 
152 N., В. 51 W. 


Ар—0 to 8 inches; black (М 2/0) silty clay loam, dark 
gray (N 4/0) dry; weak very fine subangular blocky 
structure; hard, friable, sticky and plastic; few fine 
salt crystals; common very fine roots; strong 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

Cicasa—8 to 20 inches; gray (5Y 6/1) silt loam, light 
gray (5Ү 7/1) dry; many fine and medium distinct 
dark gray (БҮ 4/1) mottles; weak fine subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; few very fine roots; cracks filled with 
A material extend to 18 inches; few fine salt 
crystals; disseminated lime throughout; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

С2--20 to 32 inches; dark grayish brown (2.5Y 4/2) very 
finely stratified silt loam, light yellowish brown (2.5Y 
6/4) dry; common fine distinct gray (5Y 5/1) and 
yellowish brown (10YR 5/6) mottles; weak fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine roots; 
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slight effervescence; strongly alkaline; gradual wavy 
boundary. 

C3—32 to 47 inches; dark grayish brown (2.5Y 4/2) very 
finely stratified silt loam, pale yellow (2.5Y 7/4) dry; 
common fine and medium distinct gray (2.5Y 6/1) 
and few fine distinct dark yellowish brown.(10YR 
4/4) mottles; weak fine subangular blocky structure; 
soft, friable, slightly sticky and slightly plastic; slight 
effervescence; strongly alkaline; gradual wavy 
boundary. 

C4—47 to 60 inches; dark grayish brown (2.5Y 4/2) and 
olive brown (2.5Y 4/4) silt loam, pale yellow (2.5Y 
7/4) and light yellowish brown (2.5Y 6/4) dry; 
common fine and medium distinct gray (5Ү 5/1) 
mottles; weak fine subangular blocky structure; soft, 
friable, slightly sticky and slightly plastic; common 
medium dark reddish brown (5YR 3/4) concretions 
of iron and manganese; common large masses of 
gypsum crystals; slight effervescence; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The A horizon and the Ccasa horizon have 
few to many salt crystals. 

The A horizon has hue of 10YR, 5Y, or neutral, value 
of 2 (3 or 4 dry), and chroma of 1 or less. The Ccasa 
horizon has hue of 2.5Y ог 5Y, value of З to 6 (4 to 7 
dry), and chroma of 1 or 2. The C horizon is silt loam, 
but the range includes silty clay loam. Also, the lower 
part has strata of very fine sand, clay loam, or clay in 
some pedons. 


Overly series 


The Overly series consists of deep, moderately well 
drained, moderately slowly permeable soils on glacial 
lake plains. These soils formed in medium textured and 
moderately fine textured glaciolacustrine deposits. Slope 
ranges from 0 to 3 percent. | 

Overly soils are similar to Gardena апа LaDelle soils 
and are commonly adjacent to Bearden, Colvin, Perella, 
and Svea soils on the landscape. Gardena soils contain 
less clay throughout than the Overly soils. LaDelle soils 
decrease irregularly in content of organic matter as 
depth increases. Bearden and Colvin soils have a calcic 
horizon within a depth of 16 inches. Bearden soils are 
somewhat poorly drained. Colvin and Perella soils are 
poorly drained. Svea soils contain more sand throughout 
than the Overly soils. They formed in glaciolacustrine 
deposits overlying till. 

Typical pedon of Overly silty clay loam, O to 3 percent 
slopes, 250 feet north and 220 feet east of the 
southwest corner of sec. 31, T. 154 N., R. 55 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; common very fine roots; neutral; 
abrupt smooth boundary. 
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А12--7 to 12 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
prismatic structure parting to weak fine granular and 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; common very fine roots; neutral; 
clear wavy boundary. 

B2—12 to 23 inches; very dark grayish brown (10YR 
3/2) silty clay loam, grayish brown (10YR 5/2) dry; 
moderate fine and medium prismatic structure 
parting to moderate fine subangular blocky; hard, 
friable, sticky and plastic; few very fine roots; mildly 
alkaline; gradual wavy boundary. 

C1ca—23 to 32 inches; dark grayish brown (2.5Y 4/2) 
silt loam, light brownish gray (2.5Y 6/2) dry; weak 
medium prismatic structure parting to weak fine 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; few very fine roots; disseminated 
lime throughout; strong effervescence; mildly 
alkaline; clear wavy boundary. 

С2са—32 to 48 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam, light brownish gray (2.5Y 6/2) dry; 
few fine distinct dark brown (10YR 3/3) mottles; 
weak very fine and fine subangular blocky structure; 
hard, friable, sticky and plastic; few very fine roots; 
common fine and medium segregated masses of 
lime; strong. effervescence; mildly alkaline; abrupt 
smooth boundary. 

C3—48 to 60 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, light brownish gray (2.5Y 6/2) dry; 
common fine distinct dark brown (7.5YR 4/2) 
mottles; weak very fine and fine subangular blocky 
structure; hard, very friable, sticky and plastic; few 
very fine roots; strong effervescence; moderately 
alkaline. : 


The thickness of the mollic epipedon ranges from 16 
to 30 inches. The A horizon has hue of 10YR, value of 2 
or 3 (3 or 4 dry), and chroma of 1. The B horizon has 
hue of 10YR or 2.5Y, value of 2 to 4 (3 to 5 dry), and 
chroma of 1 to 3. It typically is silty clay loam, but the 
range includes silt loam. The Cca horizon has hue of 
2.5Y, value of 4 to 6 (6 or 7 dry), and chroma of 2 to 4. 
The part of the C horizon below the Cca horizon typically 
is silty clay loam, but the range includes silt loam. Some 
pedons have strata of sand or clay below a depth of 40 
inches. 


Parnell series 


The Parnell series consists of deep, very poorly 
drained, slowly permeable soils on till plains and in areas 
between beach ridges. These soils formed in medium 
textured and moderately fine textured colluvium overlying 
till. Slope is 0 to 1 percent. 

Parnell soils are similar to Tonka soils and are 
commonly adjacent to Hamerly, Tonka, and Vallers soils 
on the landscape. The poorly drained Tonka soils have 
an albic horizon that is more than 4 inches thick. The 
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somewhat poorly drained Hamerly and poorly drained 
Vallers soils have a calcic horizon within a depth of 16 
inches and do not have an argillic horizon. 

Typical pedon of Parnell silt loam, 910 feet south and 
280 feet east of the northwest corner of sec. 29, T. 152 
М., А. 56 W. 


А1—0 to 10 inches; black (М 2/0) silt loam, dark gray (М 
4/0) dry; weak very fine subangular blocky and 
weak fine granular structure; soft, friable, slightly 
sticky and slightly plastic; many very fine and few 
fine roots; neutral; abrupt smooth boundary. 

B21tg—10 to 18 inches; black (5Y 2/1) silty clay loam, 
dark gray (5Y 4/1) dry; weak medium prismatic 
structure parting to moderate very fine and fine 
subangular blocky; very hard, firm, sticky and plastic; 
few very fine roots; few to many thin clay films; 
mildly alkaline; abrupt wavy boundary. 

B22tg—18 to 24 inches; black (5Y 2/1) silty clay loam, 
dark gray (5Y 4/1) dry; few fine distinct dark 
yellowish brown (10YR 3/4) mottles; weak coarse 
prismatic structure parting to moderate fine and 
medium subangular blocky; very hard, firm, sticky 
and plastic; few very fine roots; few to many thin 
clay films; mildly alkaline; abrupt wavy boundary. 

B3g—24 to 44 inches; very dark gray (10YR 3/1) clay 
loam, gray (10ҮН 5/1) dry; few fine distinct dark 
grayish brown (2.5Y 4/2) mottles; weak fine and 
medium subangular blocky structure; very hard, firm, 
sticky and plastic; few very fine roots; mildly alkaline; 
clear wavy boundary. 

Cg—44 to 60 inches; very dark grayish brown (2.5Y 3/2) 
loam, grayish brown (2.5Y 5/2) dry; few fine distinct 
reddish brown (5YR 4/4) mottles; weak very fine 
and fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; about 8 percent 
pebbles; moderately alkaline. 


The thickness of the mollic epipedon ranges from 24 
to 60 inches. The thickness of the solum ranges from 35 
to more than 60 inches. 

The A horizon has hue of 10YR or neutral, value of 2 
or 3 (3 or 4 dry), and chroma of 1 or less. Some pedons 
have an A2 horizon, which is as much as 4 inches thick. 
The B2 horizon has hue of 10YR to 5Y, value of 2 to 4 
(3 to 5 dry), and chroma of 1 or 2. It typically is silty clay 
loam, but the range includes clay loam, silty clay, and 
clay. The C horizon typically is loam, but the range 
includes clay loam. 


Perella series 


The Perella series consists of deep, poorly drained, 
moderately slowly permeable soils on glacial lake plains. 
These soils formed in medium textured and moderately 
fine textured glaciolacustrine deposits. Slope is O to 1 
percent. 

Perella soils are commonly adjacent to Bearden, 
Borup, Colvin, and Glyndon soils on the landscape. The 


Grand Forks County, North Dakota 


adjacent soils have a calcic horizon within a depth of 16 
inches. Also, Bearden and Glyndon soils are somewhat 
poorly drained. 

Typical pedon of Perella silty clay loam, in.an area of 
Bearden-Perella silty clay loams, 1,880 feet west and 
205 feet south of the northeast corner of sec. 33, T. 149 
N., R. 50 W. 


Ар--0 to 8 inches; black (М 2/0) silty clay loam, very 
dark gray (N 3/0) dry; moderate medium subangular 
blocky structure; very hard, firm, slightly sticky and 
plastic; common fine roots; mildly alkaline; abrupt 
smooth boundary. 

А12--8 to 11 inches; black (М 2/0) silty clay loam, very 
dark gray (N 3/0) dry; moderate medium subangular 
blocky structure; very hard, firm, slightly sticky and 
plastic; common fine roots; mildly alkaline; clear 
irregular boundary. 

B21g—11 to 14 inches; black (М 2/0) silty clay loam, 
very dark gray (N 3/0) dry; few fine prominent 
yellowish brown (10YR 5/6) mottles; moderate 
medium subangular blocky structure parting to 
strong fine angular blocky; very hard, firm, slightly 
sticky and plastic; few fine roots; mildly alkaline; 
clear wavy boundary. 

B22g—14 to 20 inches; black (N 2/0) silty clay loam, 
dark gray (5Y 4/1) dry; few fine prominent dark 
yellowish brown (10YR 4/4) motties; moderate 
medium subangular blocky structure; extremely hard, 
firm, sticky and plastic; few fine roots; mildly 
alkaline; gradual wavy boundary. 

B23g—20 to 24 inches; very dark grayish brown (2.5Y 
3/2) silty clay loam, grayish brown (2.5Y 5/2) dry; 
few fine prominent yellowish brown (10YR 5/6) 
mottles; weak medium subangular blocky structure; 
very hard, firm, slightly sticky and plastic; few fine 
roots; moderately alkaline; gradual wavy boundary. 

С10--24 to 32 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light gray (2.5Y 7/2) dry; few fine distinct 
yellowish brown (10YR 5/6) mottles; massive; very 
hard, firm, sticky and plastic; common fine 
segregated masses of gypsum crystals; few small 
irregular masses of lime; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C2g—32 to 60 inches; olive brown (2.5Y 4/4) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; few fine 
distinct yellowish brown (10YR 5/6) mottles; 
massive; very hard, firm, sticky and plastic; common 
fine segregated masses of gypsum crystals; violent 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 24 inches. The depth to carbonates ranges from 18 to 
30 inches. 

The A horizon has hue of 10YR, 5Y, or neutral, value 
of 2 or 3 (3 or 4 dry), and chroma of 1 or less. It is silty 
clay loam or silty clay. The B horizon has hue of 2.5Y, 
5Y, or neutral, value of 2 to 4 (3 to 5 dry), and chroma of 
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3 or less. It has few to many, distinct or prominent 
mottles. The C horizon has hue of 2.5Y or 5Y, value of 4 
to 6 (5 to 7 dry), and chroma of 1 to 4. It typically is silty 
clay loam, but the range includes silt loam. Also, the 
lower part has strata of silty clay in some pedons. 


Rauville series 


The Rauville series consists of deep, very poorly 
drained, moderately slowly permeable soils on bottom 
land and in seepy areas. These soils formed in medium 
textured and moderately fine textured alluvium. Slope is 
O to 1 percent. 

Rauville soils are similar to Lamoure soils and are 
commonly adjacent to Arveson, Colvin, LaDelle, 
Lamoure, and Vallers soils on the landscape. Arveson, 
Colvin, Lamoure, and Vallers soils are poorly drained. 
Also, Arveson, Colvin, and Vallers soils have a calcic 
horizon within a depth of 16 inches. LaDelle soils are 
moderately well drained. 

Typical pedon of Rauville silt loam, 2,400 feet north 
and 500 feet east of the southwest corner of sec. 34, T. 
154 N., R. 55 W. 


О1--2 inches to 0; black (10YR 2/1) partly decomposed 
organic material, very dark gray (10YR 3/1) dry; 
slight effervescence; abrupt smooth boundary. 

А11—0 to 7 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
and fine roots; slight effervescence; mildly alkaline; 
clear smooth boundary. 

A12g—7 to 30 inches; very dark gray (10YR 3/1) silty 
clay loam, gray (10YR 5/1) dry; moderate medium 
subangular blocky structure; hard, friable, slightly 
Sticky and slightly plastic; common very fine and fine 
roots; strong effervescence; mildly alkaline; gradual | 
smooth boundary. 

C1g—30 to 40 inches; dark gray (N 4/0) silty clay loam, 
light gray (N 6/0) dry; massive; hard, friable, sticky 
and plastic; strong effervescence; mildly alkaline; 
clear wavy boundary. 

ІС24--40 to 60 inches; light brownish gray (2.5Y 6/2) 
loamy sand, white (2.5Y 8/2) dry; common fine 
distinct olive gray (5Ү 5/2) and brown (10YR 4/3) 
mottles; massive; soft, very friable, nonsticky and 
nonplastic; strong effervescence; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 24 
to 35 inches. Some pedons do not have an O horizon. 
The А horizon has hue of 10YR, БҮ, or neutral, value of 
2 or 3 (3 to 5 dry), and chroma of 1 or less. The C 
horizon typically is silty clay loam, but the range includes 
silt loam. The ИС horizon typically is loamy sand, but the 
range includes stratified sand and gravel. Some pedons 
do not have а ИС horizon. 
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Renshaw series 


The Renshaw series consists of deep, somewhat 
excessively drained soils that are moderately rapidly 
permeable in the upper part and very rapidly permeable 
in the lower part. These soils are on beaches, delta 
plains, and stream terraces. They are shallow over sand 
and gravel. They formed in medium textured and 
moderately coarse textured deposits overlying coarse 
textured glaciofluvial and glaciolacustrine deposits. Slope 
ranges from 1 to 6 percent. 

Renshaw soils are similar to Arvilla soils and are 
commonly adjacent to Divide and Sioux soils on the 
landscape. Arvilla soils contain less clay in the solum 
than the Renshaw soils. Divide soils have a calcic 
horizon within a depth of 16 inches. They are somewhat 
poorly drained. Sioux soils do not have a B horizon. 

Typical pedon of Renshaw loam, 1 to 3 percent 
slopes, 1,305 feet west and 90 feet south of the 
northeast corner of sec. 23, T. 153 N., R. 54 W. 


Ар—0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium prismatic 
structure parting to weak medium and fine 
subangular blocky and weak fine granular; slightly 
hard, very friable, slightly sticky and slightly plastic; 
few fine and common very fine roots; about 5 
percent pebbles; mildly alkaline; clear irregular 
boundary. 

В2--8 to 15 inches; very dark gray (10YR 3/1) sandy 
clay loam, dark grayish brown (10YR 4/2) dry; weak 
medium prismatic structure parting to weak fine and 
medium subangular blocky; slightly hard, very friable, 
slightly sticky and slightly plastic; common very fine 
roots; about 10 percent pebbles; mildly alkaline; 
clear wavy boundary. 

ІСІса--15 to 22 inches; brown (10YR 4/3) gravelly 
loamy sand, pale brown (10YR 6/3) dry; single 
grain; soft, loose, nonsticky and nonplastic; few fine 
roots; about 35 percent pebbles; crusts of lime coat 
the undersides of pebbles; strong effervescence; 
moderately alkaline; clear irregular boundary. 

102--22 to 36 inches; dark grayish brown (10YR 4/2) 
very gravelly coarse sand, grayish brown (10YR 5/2) 
dry; single grain; loose, nonsticky and nonplastic; 
few fine roots; about 40 percent pebbles; crusts of 
lime coat the undersides of pebbles; slight 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

ዘር3--36 to 57 inches; brown (10YR 4/3) very gravelly 
coarse sand, pale brown (10YR 6/3) dry; single 
grain; loose, nonsticky and nonplastic; about 55 
percent pebbles; crusts of lime coat the undersides 
of pebbles; slight effervescence; moderately 
alkaline; abrupt smooth boundary. 

ІІС4--57 to 60 inches; dark brown (10YR 3/3) coarse 
sand, brown (10YR 5/3) dry; single grain; loose, 
nonsticky and nonplastic; about 15 percent pebbles; 
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crusts of lime coat the undersides of pebbles; slight 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 16 inches. The thickness of the solum, or the depth to 
sand and gravel, ranges from 14 to 20 inches. The 
content of pebbles is less than 30 percent in the solum. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The B horizon has hue of 10 YR, 
value of 3 or 4 (4 or 5 dry), and chroma of 1 to 4. 


Rockwell series 


The Rockwell series consists of deep, poorly drained, 
moderately permeable soils in areas between beach 
ridges. These soils formed in moderately coarse textured 
and coarse textured glaciolacustrine deposits overlying 
moderately fine textured and medium textured till and 
glaciolacustrine deposits. Slope is O to 1 percent. 

Rockwell soils are similar to Arveson soils and are 
commonly adjacent to Arveson, Gilby, Grimstad, and 
Towner soils on the landscape. Arveson soils do not 
have а IIC horizon of till or glaciolacustrine deposits 
within a depth of 40 inches. Gilby and Grimstad soils are 
somewhat poorly drained. Also, Gilby soils contain more 
clay throughout than the Rockwell soils. Towner soils do 
not have a calcic horizon within a depth of 16 inches. 
They are moderately well drained. 

Typical pedon of Rockwell fine sandy loam, 370 feet 
south and 375 feet east of the northwest.corner of sec. 
28, T. 149 М., В. 51 W. 


Ар—0 to 6 inches; black (10ҮН 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; hard, very friable, 
slightly sticky and slightly plastic; few fine roots; 
slight effervescence; mildly alkaline; abrupt smooth 
boundary. - 

A12—6 to 9 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; slightly hard, very 
friable, stightly sticky and slightly plastic; few fine 
roots; slight effervescence; mildly alkaline; abrupt 
wavy boundary. 

Сіса-9 to 16 inches; dark grayish brown (2.5Ү 4/2) 
fine sandy loam, gray (10YR 6/1) dry; few fine 
distinct dark yellowish brown (10YR 4/4) and olive 
(5Y 5/3) mottles; weak medium subangular blocky 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; disseminated lime throughout; 
violent effervescence; moderately alkaline; gradual 
wavy boundary. 

C2—16 to 24 inches; dark grayish brown (2.5Y 4/2) fine 
sand, grayish brown (2.5Y 5/2) dry; few fine distinct 
strong brown (7.5YR 5/6) and common medium 
distinct olive gray (5Y 4/2) mottles; soft, very friable, 
nonsticky and nonplastic; thin cobble line in the 
lower part; slight effervescence: mildly alkaline; 
abrupt wavy boundary. 
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ІСЗ--24 to 60 inches; gray (БҮ 5/1) loam, light gray (5Y 
7/1) dry; many coarse distinct strong brown (7.5YR 
5/6) and few fine distinct black (10YR 2/1) mottles; 
massive; very hard, firm, sticky and plastic; common 
fine segregated masses of gypsum crystals; few fine 
irregular masses of lime; slight effervescence; mildly 
alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The depth to the ИС horizon ranges from 20 
to 40 inches. 

Тһе A horizon has hue of 10ҮН or neutral, value of 2 
or 3 (3 or 4 dry), chroma of 1 or less. The Cca horizon 
has hue of 10YR to БҮ or neutral, value of 4 to 6 (5 to 8 
dry), and chroma of 2 or less. The C2 horizon has hue of 
2.5Y or 5Y, value of 4 to 6 (5 to 7 dry), and chroma of 1 
or 2. It typically is fine sand, but the range includes sand, 
loamy sand, and loamy fine sand. The ІС horizon 
typically is loam, but the range includes silt loam. 


Sioux series 


The Sioux series consists of deep, excessively 
drained, very rapidly permeable soils on delta plains, 
beaches, and till plains. These soils are shallow or very 
shallow over sand and gravel. They formed in medium 
textured to coarse textured glaciofluvial and 
glaciolacustrine deposits. Slope ranges from 1 to 15 
percent. 

Sioux soils are commonly adjacent to Arvilla, Barnes, 
and Renshaw soils on the landscape. The adjacent soils 
have a B horizon. Also, Barnes soils contain more clay 
throughout than the Sioux soils and formed in till. 

Typical pedon of Sioux loam, 1 to 15 percent slopes, 
1,900 feet west and 50 feet south of the northeast 
corner of sec. 8, T. 154 М., В. 55 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak very fine subangular 
blocky and fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; common very fine 
roots; about 5 percent pebbles; slight effervescence; 
moderately alkaline; abrupt wavy boundary. 

AC—7 to 10 inches; very dark grayish brown (10YR 3/2) 
very gravelly sandy loam, dark grayish brown (10YR 
4/2) dry; weak fine subangular blocky structure; soft, 
very friable, slightly sticky and slightly plastic; few 
very fine roots; about 55 percent pebbles; 
moderately alkaline; clear wavy boundary. 

C1—10 to 22 inches; dark grayish brown (2.5Y 4/2) 
gravelly coarse sand, light brownish gray (2.5Y 6/2) 
dry; single grain; loose, nonsticky and nonplastic; 
few very fine roots; about 30 percent pebbles; crusts 
of lime coat the undersides of pebbles; slight 
effervescence; moderately alkaline; clear wavy 
boundary. 

C2—22 to 41 inches; dark grayish brown (2.5Y 4/2) very 
gravelly coarse sand, light brownish gray (2.5Y 6/2) 
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dry; single grain; loose, nonsticky and nonplastic; 
few very fine roots; about 60 percent pebbles; crusts 
of lime coat the undersides of pebbles; slight 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

C3—41 to 60 inches; dark brown (10YR 4/3) coarse 
sand, pale brown (10YR 6/3) dry; single grain; 
loose, nonsticky and nonplastic; few very fine roots; 
about 10 percent pebbles; common fine segregated 
masses of lime in the lower 4 inches; slight 
effervescence; moderately alkaline. 


The thickness of the mollic-epipedon and the depth to 
sand and gravel range from 7 to 14 inches. The A 
horizon has hue of 10YR, value of 2 or 3 (3 or 4 dry), 
and chroma of 1. The C horizon typically is stratified 
gravelly coarse sand, very gravelly coarse sand, and 
coarse sand, but in some pedons it has strata of sand 
and loamy coarse sand. 


Svea series 


The Svea series consists of deep, moderately well 
drained, moderately slowly permeable soils on till plains 
and in areas between beach ridges. These soils formed 
in medium textured and moderately fine textured till and 
glaciolacustrine deposits overlying till. Slope ranges from 
0 to 9 percent. 

Svea soils are similar to Walsh soils and are 
commonly adjacent to Antler, Barnes, Buse, Cavour, 
Cresbard, Gilby, and Hamerly soils on the landscape. 
Walsh soils do not have a Cca horizon. They are on 
delta plains. Antler, Gilby, and Hamerly soils have a 
calcic horizon within a depth of 16 inches. They are 
somewhat poorly drained. Barnes soils have a mollic 
epipedon that is less than 16 inches thick. Buse soils do 
not have a B horizon. Cavour and Cresbard soils have a 
natric horizon. 

Typical pedon of Svea loam, in an area of Svea-Buse 
loams, 1 to 6 percent slopes, 1,600 feet south and 375 
feet east of the northwest corner of sec. 17, Т. 152 N., 
R. 56 W. 


Ар—0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak very fine and fine 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine roots; mildly alkaline; abrupt smooth 
boundary. 

A12—10 to 17 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak very fine and fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; mildly alkaline; abrupt wavy boundary. 

B2—17 to 31 inches; very dark grayish brown (10YR 
3/2) clay loam, grayish brown (10YR 5/2) dry; weak 
fine and medium prismatic structure parting to weak 
fine and medium angular blocky; hard, friable, sticky 
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and plastic; few very fine roots; strong 
effervescence; mildly alkaline; clear wavy boundary. 

C1ca—31 to 48 inches; grayish brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; common fine distinct 
light gray (10YR 7/1) mottles; weak fine and 
medium prismatic structure parting to weak fine and 
medium subangular blocky; hard, friable, sticky and 
plastic; few very fine roots; about 3 percent pebbles; 
common fine segregated masses and threads of 
lime; violent effervescence; moderately alkaline; 
clear wavy boundary. 

С2--48 to 60 inches; olive brown (2.5Y 4/4) clay loam, 
light yellowish brown (2.5Y 6/4) dry; few fine 
prominent light gray (10YR 7/1) mottles; weak very 
fine and fine angular blocky structure; very hard, 
firm, sticky and plastic; few very fine roots; about 4 
percent pebbles; strong effervescence; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 16 
to more than 32 inches. The A horizon has hue of 10ҮН, 
value of 2 or 3 (3 or 4 dry), and chroma of 1. The B 
horizon has hue of 10YR, value of 2 or 3 (3 to 5 dry), 
and chroma of 1 to 4. It typically is clay loam, but the 
range includes loam. The Cca horizon has hue of 2.5Y 
or 10YR, value of 4 to 6 (5 to 8 dry), and chroma of 2 to 
4. The C2 horizon typically is clay loam, but the range 
includes loam. 


Tiffany series 


The Tiffany series consists of deep, poorly drained, 
moderately perrneable soils on delta plains, on glacial 
lake plains, and in areas between beach ridges. These 
soils formed in moderately coarse textured and medium 
textured glaciofluvial and glaciolacustrine deposits. Slope 
is O to 1 percent. 

Tiffany soils are similar to Hamar soils and are 
commonly adjacent to Arveson, Embden, Glyndon, 
Hamar, and Wyndmere soils on the landscape. Hamar 
soils contain less clay and more sand throughout than 
the Tiffany soils. Arveson, Glyndon, and Wyndmere soils 
have a calcic horizon within a depth of 16 inches. Also, 
Glyndon soils contain less sand throughout than the 
Tiffany soils. Embden soils are moderately well drained. 

Typical pedon of Tiffany fine sandy loam, in an area of 
Wyndmere-Tiffany fine sandy loams, 550 feet south and 
330 feet east of the northwest corner of sec. 23, T. 151 
N., R. 54 W. 


Ар—0 to 10 inches; black (10ҮН 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; moderate medium 
subangular blocky structure parting to weak fine 
granular; slightly hard, very friable, slightly sticky and 
nonplastic; many very fine roots; slightly acid; abrupt 
smooth boundary. 

А12--10 to 15 inches; very dark gray (10YR 3/1) fine 
sandy loam, dark gray (10YR 4/1) dry; many fine 
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distinct dark brown (10YR 4/3) mottles; moderate 
medium subangular blocky structure; slightly hard, 
very friable, slightly sticky and nonplastic; common 
very fine roots; neutral; clear wavy boundary. 

АС—15 to 23 inches; dark grayish brown (2.5Y 4/2) fine 
sandy loam, light brownish gray (2.5Y 6/2) dry; 
many medium prominent dark yellowish brown 
(10YR 4/4) mottles; weak medium subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and nonplastic; few very fine roots; few fine 
black concretions of iron and manganese; neutral; 
clear wavy boundary. 

C1—23 to 36 inches; olive brown (2.5Y 4/4) fine sandy 
loam, light yellowish brown (2.5Y 6/3) dry; many 
medium distinct strong brown (7.5YR 5/6) and few 
fine prominent dark gray (10YR 4/1) mottles; weak 
medium subangular blocky structure parting to weak 
fine granular; slightly hard, very friable, slightly sticky 
and nonplastic; few very fine roots; few fine black 
concretions of iron and manganese; slight 
effervescence in the lower part; mildly alkaline; clear 
маму boundary. 

С2--36 to 60 inches; light olive brown (2.5Y 5/4) and 
light brownish gray (2.5Y 6/2) stratified fine sandy 
loam, loamy fine sand, and loamy very fine sand, 
pale yellow (2.5Y 7/4) and light gray (2.5Y 7/2) dry; 
many fine and medium prominent strong brown 
(7.5YR 5/6), yellowish brown (10 YR 5/6), very dark 
brown (10YR 2/2), and olive gray (5Ү 5/2) mottles; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; few fine concretions of iron and 
manganese; slight effervescence; mildly alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 24 inches. The A horizon has hue of 10ҮН or neutral, 
value of 2 or 3 (3 to 5 dry), and chroma of 1 or less. It is 
fine sandy loam, loam, or silt loam. The C horizon has 
hue of 10YR to 5Y, value of 4 to 6 (5 to 7 dry), and 
chroma of 2 to 4. Strata of fine sand are below a depth 
of 30 inches in some pedons. 

In the map unit Glyndon-Tiffany silt loams, the Tiffany 
Soil contains more silt and less sand than is defined as 
the range for the Tiffany series. Also, the map unit 
Tiffany loam contains more clay than is defined as the 
range for the series. These differences, however, do not 
alter the use or behavior of the soils. 


Tonka series 


The Tonka series consists of deep, poorly drained, 
slowly permeable soils on till plains and in areas 
between beach ridges. These soils formed in medium 
textured and moderately fine textured colluvium overlying 
till. Slope is O to 1 percent. 

Tonka soils are similar to Parnell soils and are 
commonly adjacent to Antler, Hamerly, Parnell, and 
Vallers soils on the landscape. Parnell soils do not have 
an albic horizon. They are very poorly drained. Antler, 
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Hamerly, and Vallers soils have a calcic horizon within a 
depth of 16 inches. Also, Antler and Hamerly soils are 
somewhat poorly drained. 

Typical pedon of Tonka silt loam, in an area of Antler- 
Tonka silt loams, 730 feet west and 740 feet north of the 
southeast corner of sec. 2, T. 149 М., А. 51 ላ. 


Ар—0 to 7 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; few very fine roots; neutral; abrupt 
smooth boundary. 

A12—7 to 11 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; moderate medium and 
fine subangular blocky structure; slightly hard, 
friable, sticky and plastic; few very fine roots; 
neutral; clear irregular boundary. 

A2—11 to 19 inches; dark grayish brown (10YR 4/2) silt 
loam, light gray (10ҮН 6/1) dry; common fine 
distinct dark reddish brown (5YR 3/2) mottles; 
moderate fine platy structure; soft, very friable, 
sticky and plastic; few very fine roots; uncoated 
sand grains on faces of peds; about 5 percent 
pebbles; neutral; clear wavy boundary. 

B21t—19 to 25 inches; very dark grayish brown (2.5Y 
3/2) silty clay loam, dark gray (10YR 4/1) dry; 
common medium distinct grayish brown (2.5Y 5/2) 
mottles; moderate medium prismatic structure 
parting to moderate fine angular blocky; slightly 
hard, friable, sticky and plastic; few very fine roots; 
common thin clay films on faces of peds; neutral; 
gradual wavy boundary. 

B221—25 to 34 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam, grayish brown (2.5Y 5/2) dry; 
common fine distinct dark yellowish brown (10YR 
4/4) mottles; weak medium prismatic structure 
parting to moderate fine angular blocky; slightly 
hard, friable, sticky and plastic; few thin clay films on 
faces of peds; neutral; clear wavy boundary. 

С--34 to 60 inches; gray (5Y 5/1) clay loam, light gray 
(5Y 7/2) dry; common medium distinct brownish 
yellow (10YR 6/6) and many medium prominent 
dark reddish brown (5YR 3/3) mottles; massive; 
hard, firm, sticky and plastic; thin cobble line in the 
upper part; slight effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 20 to more than 50 inches. The 
Ap and A1 horizons have hue of 10YR or neutral, value 
of 2 or 3 (3 or 4 dry), and chroma of 1 or less. The Ap 
horizon is silt loam or silty clay loam. The A2 horizon has 
hue of 10YR, 2.5Y, or neutral, value of 3 or 4 (5 to 7 
dry), and chroma of 2 or less. It typically is silt loam but 
in some pedons is very fine sandy loam, loam, or silty 
clay loam. it has few to many, distinct or prominent 
mottles. Тһе В horizon has hue of 10YR to 57, value of 
2 to 4 (4 to 6 dry), and chroma of 1 or 2. It typically is 
silty clay loam but in some pedons is clay loam, clay, or 
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silty clay. It has few to many, distinct or prominent 
mottles. The C horizon typically is clay loam, but the 
range includes silty clay loam and loam. 


Towner series 


The Towner series consists of deep, moderately well 
drained soils that are rapidly permeable in the upper part 
and are moderately slowly permeable in the lower part of 
the substratum. These soils are on beaches. They 
formed in coarse textured glaciolacustrine deposits 
overlying medium textured and moderately fine textured 
till and glaciolacustrine deposits. Slope ranges from 1 to 
3 percent. 

Towner soils are commonly adjacent to Grimstad, 
Hamar, Hecla, and Tiffany soils on the landscape. 
Grimstad soils have a calcic horizon within a depth of 16 
inches. They are somewhat poorly drained. Hamar, 
Hecla, and Tiffany soils do not have a medium textured 
or moderately fine textured ІС horizon. Hamar and 
Tiffany soils are poorly drained. Also, Tiffany soils 
contain more clay in the upper part than the Towner 
soils. 

Typical pedon of Towner fine sandy loam, 1 to 3 
percent slopes, 1,270 feet south and 320 feet east of 
the northwest corner of sec. 33, T. 149 N., R. 51 W. 


Ар—0 to 8 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine roots; neutral; abrupt smooth boundary. 

A12—8 to 12 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak coarse 
prismatic structure parting to moderate medium 
subangular blocky; slightly hard, very friable, slightly. 
sticky and slightly plastic; common very fine roots; 
mildly alkaline; clear smooth boundary. 

A13—12 to 18 inches; very dark brown (10ҮН 2/2) 
loamy fine sand, very dark grayish brown (10YR 
3/2) dry; weak medium subangular blocky structure; 
soft, very friable, nonsticky and nonplastic; few very 
fine roots; mildly alkaline; clear smooth boundary. 

C1—18 to 27 inches; dark grayish brown (10 YR 4/2) fine 
sand, brown (10YR 5/3) dry; few fine distinct dark 
brown (7.5YR 4/4) mottles; massive; soft, very 
friable, nonsticky and nonplastic; few very fine roots; 
few fine dark reddish brown (SYR 3/4) concretions 
of iron and manganese; mildly alkaline; gradual wavy 
boundary. 

C2—27 to 31 inches; olive brown (2.5Y 4/4) fine sand, 
light yellowish brown (2.5Y 6/4) dry; few fine distinct 
dark brown (7.5 YR 4/4) mottles; massive; soft, very 
friable, nonsticky and nonplastic; few very fine roots; 
thin cobble line in the lower part; few fine dark 
reddish brown (5YR 3/4) concretions of iron and 
manganese; slight effervescence; mildly alkaline; 
abrupt smooth boundary. 
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ዘር36፳--31 to 39 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, light gray (2.5Y 7/2) dry; common 
fine distinct yellowish brown (10YR 5/6) mottles; 
massive; hard, firm, sticky and plastic; about 10 
percent pebbles; few fine dark reddish brown (5YR 
3/4) concretions of iron and manganese; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

ዘር4--39 to 60 inches; light olive brown (2.5Y 5/4) and 

| grayish brown (2.5Y 5/2) silty clay loam, pale yellow 
(2.5Y 7/4) and light yellowish brown (2.5Y 6/4) dry; 
few fine distinct yellowish brown (10YR 5/6) mottles; 
massive; very hard, firm, sticky and plastic; strong 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 30 inches. The depth to the !IC horizon ranges from 
20 to 40 inches. 

The Ap horizon has hue of 10YR, value of 2 or 3 (8 or 
4 dry), and chroma of 1. The C horizon typically is fine 
sand, but the range includes loamy sand and loamy fine 
sand. The IIC horizon typically is silty clay loam, but the 
range includes clay loam, silt loam, and loam. 


Vallers series 


The Vallers series consists of deep, poorly drained, 
moderately slowly permeable soils on till plains and in 
areas between beach ridges. These soils formed in 
medium textured and moderately fine textured till, 
glaciolacustrine deposits overlying till, and alluvium. 
Slope is 0 to 1 percent. 

Vallers soils are commonly adjacent to Antler, 
Hamerly, Manfred, and Parnell soils on the landscape. 
Antler and Hamerly soils are somewhat poorly drained. 
Manfred soils have a natric horizon. Parnell soils do not 
have a calcic horizon within a depth of 16 inches and 
have an argillic horizon. They are very poorly drained. 

Typical pedon of Vallers loam, 1,250 feet south and 
500 feet west of the northeast corner of sec. 6, T. 154 
М., R. 56 W. 


Ap 一 0 to 8 inches; black (М 2/0) loam, dark gray (10YR 
4/1) dry; weak fine subangular blocky structure; very 
hard, friable, slightly sticky and slightly plastic; 
strong effervescence; moderately alkaline; abrupt 
smooth boundary. 

C1ca—8 to 14 inches; dark gray (10YR 4/1) clay loam, 
gray (10YR 6/1) dry; weak fine subangular blocky 
structure; hard, friable, sticky and plastic; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; clear wavy boundary. 

C2ca—14 to 24 inches; light olive gray (5Y 6/2) clay 
loam, light gray (5Ү 7/1) dry; few fine prominent 
reddish brown (5YR 4/4) and few fine distinct light 
olive brown (2.5Y 5/6) and dark reddish brown (БҮН 
3/2) mottles; weak fine subangular blocky structure; 
hard, friable, sticky and plastic; disseminated lime 
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throughout; violent effervescence; moderately 
alkaline; clear wavy boundary. 

СЗса--24 to 44 inches; olive gray (БҮ 5/2) clay loam, 
light olive gray (5Y 6/2) dry; few fine distinct dark 
brown (10YR 4/3) mottles; weak fine subangular 
blocky structure; hard, friable, sticky and plastic; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; clear wavy boundary. 

C4—44 to 60 inches; olive gray (5Ү 5/2) clay loam, light 
gray (5Y 7/2) dry; few fine distinct black (10YR 2/1) 
and olive brown (2.5Y 4/4) mottles; massive; very 
hard, firm, sticky and plastic; slight effervescence; 
moderately alkaline. 


These soils typically are nonsaline but are slightly or 
moderately saline in some areas. The thickness of the 
mollic epipedon ranges from 7 to 22 inches. In some 
pedons the calcic horizon includes the lower part of the 
mollic epipedon. 

The A horizon has hue of 10YR or neutral, value of 2 
or 3 (3 or 4 dry), and chroma of 1 or less. It is loam or 
clay loam. In slightly and moderately saline areas, it has 
few or common segregated masses of salt crystals. The 
Cca horizon has hue of 10YR to 5Y, value of 4 to 6 (5 to 
8 dry), and chroma of 1 or 2. The C horizon typically is 
clay loam, but the range includes loam. 


Vang series 


The Vang series consists of deep, well drained soils 
that are moderately permeable in the upper part and are 
rapidly permeable in the lower part of the substratum. 
These soils are on delta plains and stream terraces. 
They are moderately deep over sand and gravel. They 
formed in medium textured and moderately fine textured 
deposits overlying coarse textured glaciofluvial deposits 
that are dominantly shale. Slope ranges from 0 to 3 
percent. 

Vang soils are commonly adjacent to Embden, Inkster, 
Renshaw, Sioux, and Walsh soils on the landscape. 
Embden and Inkster soils contain less clay in the solum 
than the Vang soils and lack a IIC horizon. Renshaw 
soils have a mollic epipedon that is less than 16 inches 
thick and have a ПС horizon of sand and gravel at a 
depth of 14 to 20 inches. Sioux soils do not have a 8 
horizon and are shallow and very shallow over sand and 
gravel. Walsh soils do not have a ИС horizon within a 
depth of 40 inches. 

Typical pedon of Vang loam, 0 to 3 percent slopes, 
1,885 feet west and 1,755 feet north of the southeast 
corner of sec. 1, T. 154 N., R. 56 W. 


Ар—0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular and 
subangular blocky structure; soft, very friable, slightly 
Sticky and slightly plastic; common very fine roots; 
about 3 percent pebbles; neutral; abrupt smooth 
boundary. 
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B2—10 to 22 inches; very dark grayish brown (10YR 
3/2) clay loam, grayish brown (10YR 5/2) dry; few 
fine and medium distinct dark reddish brown (2.5YR 
2/4) and few fine distinct dark olive gray (5Y 3/2) 
mottles; moderate medium prismatic structure 
parting to weak fine subangular blocky; slightly hard, 
friable, sticky and plastic; common very fine roots; 
cracks filled with black (N 2/0) material in the upper 
5 inches; about 1 percent pebbles; neutral; clear 
wavy boundary. 

C1—22 to 35 inches; dark grayish brown (2.5Y 4/2) 
sandy clay loam, light brownish gray (2.5Y 6/2) dry; 
common fine distinct dusky red (2.5YR 3/2) and 
black (5Y 2/2) mottles; massive; soft, very friable, 
slightly sticky and slightly plastic; few very fine roots; 
about 8 percent pebbles; mildly alkaline; clear wavy 
boundary. 

1С2--35 to 48 inches; very dark grayish brown (2.5Y 
3/2) very shaly coarse sand, grayish brown (2.5Y 
5/2) dry; single grain; loose, nonsticky and 
nonplastic; about 55 percent pebbles; slight 
effervescence; moderately alkaline; clear wavy 
boundary. 

ІСЗ--48 to 60 inches; very dark grayish brown (2.5Y 
3/2) coarse sand, grayish brown (2.5Y 5/2) dry; 
loose, nonsticky and nonplastic; about 15 percent 
pebbles; slight effervescence; moderately alkaline. 


The thickness of the solum ranges from 16 to 30 
inches. The depth to sand and gravel ranges from 20 to 
40 inches. 

Тһе А horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The B horizon has hue of 10YR 
or 2.5Y, value of 2 to 4 (4 to 6 dry), and chroma of 1 to 
3. It typically is clay loam, but the range includes loam. 
Some pedons have a Cca horizon. The C horizon 
typically is sandy clay loam, but the range includes loam 
and clay loam. 


Velva series 


The Velva series consists of deep, well drained, 
moderately rapidly permeable soils on flood plains. 
These soils formed in moderately coarse textured 
alluvium. Slope ranges from 1 to 3 percent. 

Velva soils are commonly adjacent to LaDelle, 
Lamoure, and Rauville soils on the landscape. The 
adjacent soils contain more clay and less sand 
throughout than the Velva soils. Also, Lamoure soils are 
poorly drained and Rauville soils very poorly drained. 

Typical pedon of Velva sandy loam, 1 to 3 percent 
slopes, 800 feet west and 140 feet south of the 
northeast corner of sec. 32, T. 152 N., R. 54 W. 


А1--0 to 7 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak very fine and fine 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
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very fine and few fine, medium, and coarse roots; 
slight effervescence; neutral; clear маму boundary. 

B2—7 to 15 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak medium prismatic 
structure parting to weak very fine and fine 
subangular blocky; slightly hard, very friable, slightly 
Sticky and slightly plastic; few very fine, fine, 
medium, and coarse roots; slight effervescence; 
moderately alkaline; clear wavy boundary. 

C1—15 to 32 inches; dark grayish brown (10YR 4/2) 
sandy loam, grayish brown (10YR 5/2) dry; weak 
fine subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few very 
fine, fine, medium, and coarse roots; slight 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

С2--32 to 48 inches; very dark grayish brown (10ҮН 
3/2) fine sandy loam, grayish brown (10YR 5/2) dry; 
weak fine and medium subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; few very fine, fine, medium, and coarse 
roots; strong effervescence; moderately alkaline; 
abrupt wavy boundary. 

С3--48 to 56 inches; dark grayish brown (2.5Y 4/2) 
sandy loam, light brownish gray (2.5Y 6/2) dry; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; strong effervescence; moderately 
alkaline; abrupt wavy boundary. 

1С4--56 to 60 inches; dark gray (10YR 4/1) sand, 
grayish brown (10 YR 5/2) dry; single grain; loose, 
nonsticky and nonplastic; slight effervescence; 
mildly alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The A horizon has hue of 10YR, value of 2 or 
3 (8 or 4 dry), and chroma of 1. The B horizon has hue 
of 10YR, value of 2 or 3 (4 or 5 dry), and chroma of 1 or 
2. It typically is sandy loam, but the range includes fine 
sandy loam. Some pedons do not have a B horizon. 
Some have a buried A horizon. 


Wahpeton series 


The Wahpeton series consists of deep, moderately 
well drained, moderately slowly permeable soils on flood 
plains. These soils formed in fine textured alluvium. 
Slope ranges from 1 to 3 percent. 

Wahpeton soils are similar to Nutley soils and are 
commonly adjacent to Cashel, Dovray, LaDelle, and 
Nutley soils on the landscape. Nutley soils have a mollic 
epipedon that is less than 21 inches thick. They are well 
drained. Cashel soils do not have a mollic epipedon. 
Dovray soils are poorly drained. LaDelle soils contain 
less clay throughout than the Wahpeton soils. 

Typical pedon of Wahpeton silty clay, 1 to 3 percent 
slopes, 2,465 feet west and 260 feet north of the 
southeast corner of sec. 2, T. 154 N., Н. 51 W. 
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Ар--0 to 6 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; moderate medium and fine 
subangular blocky structure; very hard, friable, very 
Sticky and very plastic; many very fine roots; mildly 
alkaline; abrupt smooth boundary. 

А12--6 to 29 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; very hard, friable, very sticky and very 
plastic; few very fine roots; faces of peds are slick 
and shiny when moist; mildly alkaline; clear irregular 
boundary. 

C1—29 to 36 inches; very dark grayish brown (10YR 
3/2) silty clay, grayish brown (2.5Y 5/2) dry; 
moderate medium angular and subangular blocky 
structure; very hard, friable, very sticky and very 
plastic; few very fine roots; mildly alkaline; clear 
wavy boundary. 

С2--36 to 60 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, light brownish gray (2.5Y 6/2) dry; few 
fine distinct brown (10YR 4/3) and dark yellowish 
brown (10YR 3/4) mottles; massive; very hard, firm, 
very sticky and very plastic; common fine and 
medium masses of lime; strong effervescence; 
mildly alkaline. 


The thickness of the mollic epipedon ranges from 24 
to 50 inches. When the soil is dry, vertical cracks half an 
inch to 2 inches wide and several feet long extend 
through the solum. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The C horizon typically is silty 
clay and silty clay loam, but the range includes clay. 
Some pedons have a buried A horizon below a depth of 
24 inches. 


Walsh series 


The Walsh series consists of deep, moderately well 
drained, moderately permeable soils on delta plains. 
These soils formed in medium textured and moderately 
fine textured glaciofluvial deposits. Slope ranges from 0 
to 3 percent. 

Walsh soils are similar to Svea soils and are 
commonly adjacent to Embden, Inkster, Tiffany, and 
Vang soils on the landscape. Svea soils have a Cca 
horizon and formed in till. Embden and Inkster soils 
contain less clay throughout than the Walsh soils. Tiffany 
soils are poorly drained. They contain less clay than the 
Walsh soils. Vang soils have a IIC horizon of sand and 
gravel. 

Typical pedon of Walsh loam, 0 to 3 percent slopes, 
1,400 feet east and 1,400 feet north of the southwest 
corner of sec. 18, T. 154 N., R. 55 W. 


Ар--0 to 9 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak very fine and fine 
subangular blocky structure; slightly hard, very 
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friable, slightly sticky and slightly plastic; many very 
fine roots; neutral; abrupt smooth boundary. 

А12--9 to 18 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak very fine and fine 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many very 
fine roots; neutral; clear wavy boundary. 

B21—18 to 28 inches; black (10YR 2/1) loam, very dark 
grayish brown (10YR 3/2) dry; weak fine and 
medium prismatic structure parting to weak fine and 
medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; neutral; clear wavy boundary. 

B22—28 to 40 inches; dark brown (10YR 3/3) loam, 
pale brown (10YR 6/3) dry; few fine distinct black 
(10YR 2/1) mottles; weak medium prismatic 
structure parting to weak fine and medium 
subangular blocky; slightly hard, friable, slightly 
Sticky and slightly plastic; few very fine roots; 
neutral; abrupt wavy boundary. 

C1—40 to 46 inches; very dark grayish brown (2.5Y 3/2) 
clay loam, grayish brown (2.5Y 5/2) dry; common 
medium distinct dark yellowish brown (10YR 3/4) 
and common fine distinct dark reddish brown (5YR 
3/3) mottles; weak fine and medium angular blocky 
structure; hard, friable, sticky and plastic; few very 
fine roots; neutral; clear wavy boundary. 

С2--46 to 60 inches; very dark grayish brown (2.5Y 3/2) 
silty clay loam, grayish brown (2.5Y 5/2) dry; 
common fine distinct dark reddish brown (5YR 3/3) 
mottles; weak fine and medium subangular blocky 
structure; hard, friable, sticky and plastic; few very 
fine roots; neutral. 


The thickness of the mollic epipedon ranges from 16 
to 30 inches. The A horizon has hue of 10ҮН, value of 2 
or 3 (3 or 4 dry), and chroma of 1. The B horizon has 
hue of 10YR or 2.5Y, value of 2 to 5 (3 to 6 dry), and 
chroma of 1 to 3. It typically is loam, but the range 
includes clay loam, silt loam, and silty clay loam. The C 
horizon typically is clay loam and silty clay loam, but the 
range includes silt loam and loam. Some pedons have 
thin strata of sand or shaly sand below a depth of 40 
inches. Some pedons have disseminated lime in the 
lower part of the C horizon. 


Wyndmere series 


The Wyndmere series consists of deep, somewhat 
poorly drained, moderately rapidly permeable soils on 
beaches and delta plains. These soils formed in 
moderately coarse textured and coarse textured 
glaciofluvial and glaciolacustrine deposits. Slope is O to 1 
percent. 

Wyndmere soils are commonly adjacent to Arveson, 
Embden, Glyndon, Inkster, and Tiffany soils on the 
landscape. Arveson and Tiffany soils are poorly drained. 
Embden, Inkster, and Tiffany soils do not have a calcic 
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horizon within а depth of 16 inches. Glyndon soils 
contain less sand than the Wyndmere soils. 

Typical pedon of Wyndmere sandy loam, 2,265 feet 
south and 450 feet east of the northwest corner of sec. 
20, Т. 154 N., А. 54 М. 


Ap 一 0 to 10 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak very fine subangular 
blocky and fine granular structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; strong effervescence; moderately 
alkaline; clear wavy boundary. 

C1ca—10 to 19 inches; gray (10YR 5/1) sandy loam, 
light gray (10YR 7/1) dry; weak coarse prismatic 
structure parting to weak fine subangular blocky; 
slightly hard, very friable, slightly sticky and slightly 
plastic; few very fine roots; disseminated lime 
throughout; violent effervescence; moderately 
alkaline; clear wavy boundary. 

C2ca—19 to 28 inches; grayish brown (10YR 5/2) sandy 
loam, light gray (10YR 7/2) dry; weak coarse 
prismatic structure parting to weak fine subangular 
and angular blocky; slightly hard, very friable, slightly 
sticky and slightly plastic; few very fine roots; 
disseminated lime throughout; strong effervescence; 
moderately alkaline; clear wavy boundary. 

C3—28 to 38 inches; brown (10 YR 5/3) loamy fine sand, 
very pale brown (10YR 7/3) dry; weak fine 
subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; few very fine roots; 
slight effervescence; moderately alkaline; clear wavy 
boundary. 

С4--38 to 60 inches; pale brown (10YR 6/3) fine sand, 
very pale brown (10YR 7/3) dry; common medium 
prominent red (2.5YR 4/6) and common fine and 
medium distinct dark brown (7.5YR 4/4) and light 
gray (10YR 7/1) mottles; massive; soft, very friable, 
nonsticky and nonplastic; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The A horizon has hue of 10YR, value of 2 or 
3 (8 or 4 dry), and chroma of 1. It is sandy loam or fine 
sandy loam. The Cca horizon has hue of 10YR or 2.5Y, 
value of 3 to 5 (4 to 7 dry), and chroma of 1 or 2. It 
typically is sandy loam, but the range includes fine sandy 
loam. The part of the C horizon below the Cca horizon 
has hue of 10YR or 2.5Y, value of 4 to 6 (5 to 7 dry), 
and chroma of 2 to 4. It has few to many, distinct or 
prominent mottles. It typically is fine sand and loamy fine 
sand, but the range includes loamy very fine sand. Some 
pedons have strata of sand and gravel, loam, silt loam, 
or clay loam below a depth of 40 inches. 


Zell series 


The Zell series consists of deep, well drained, 
moderately permeable soils on glacial lake plains and in 
areas between beach ridges. These soils formed in 
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medium textured glaciolacustrine deposits. Slope ranges 
from 3 to 15 percent. 

Zell soils are similar to Buse soils and are commonly 
adjacent to Gardena, LaDelle, Lamoure, Rauville, and 
Tiffany soils on the landscape. Buse soils formed in till. 
They have a higher content of coarse sand and clay 
than the Zell soils. Gardena and LaDelle soils have a 
mollic epipedon that is more than 16 inches thick. 
Lamoure and Tiffany soils are poorly drained, and 
Rauville soils are very poorly drained. Also, Tiffany soils 
contain more sand than the Zell soils. 

Typical pedon of Zell silt loam, in an area of Zell- 
Gardena silt loams, 1 to 6 percent slopes, 1,310 feet 
east and 825 feet north of the southwest corner of sec. 
1, T. 153 М., А. 54 W. 


Ар--0 to 9 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; few very fine roots; slight 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

Сіса-9 to 23 inches; dark grayish brown (2.5Y 4/2) 
very fine sandy loam, light brownish gray (2.5Y 6/2) 
dry; weak fine and medium subangular blocky and 
weak fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; few very fine roots; 
disseminated lime throughout; strong effervescence; 
moderately alkaline; clear wavy boundary. 

С2--23 to 36 inches; dark grayish brown (2.5Y 4/2) very 
fine sandy loam, light brownish gray (2.5Y 6/2) dry; 
massive; soft, very friable, slightly sticky and slightly 
plastic; few very fine roots; slight effervescence; 
moderately alkaline; clear wavy boundary. 

C3—36 to 60 inches; olive brown (2.5Y 4/4) very fine 
sandy loam, pale yellow (2.5Y 7/4) dry; few fine 
distinct dark yellowish brown (10YR 4/4) and dark 
brown (10YR 3/3) mottles; massive; soft, very 
friable, slightly sticky and slightly plastic; slight 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
13 inches. In the 10- to 40-inch control section, the 
content of clay is less than 18 percent and of fine sand 
or coarser sand less than 15 percent. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The C horizon has hue of 2.5Y, 
value of 4 to 6 (6 to 8 dry), and chroma of 2 to 4. It 
typically is very fine sandy loam, but the range includes 
silt loam. Also, the lower part has strata of silty clay loam 
in some pedons. 

In the map units Zell-LaDelle silt loams, 1 to 6 percent 
slopes, Zell-LaDelle silt loams, 1 to 9 percent slopes, 
and Zell-LaDelle silt loams, 1 to 15 percent slopes, the 
Zell soil contains more clay than is defined as the range 
for the Zell series. This difference, however, does not 
alter the use or behavior of the soils. 
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Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Beaches. In this survey area, a series of low, essentially 
continuous ridges heaped up by the wave action of 
Glacial Lake Agassiz. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 


compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable, —When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented. 一 Hardi little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Delta plains. Plains formed by the accumulation of 
principally coarse to medium textured glaciofluvial 
deposits. Delta plains are commonly smooth; where 
they are pitted with depressions, relief generally is 
low. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Drainage class (natural). Refers to the removal of water 
from the soil. Drainage classes are determined on 
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the basis of an overall evaluation of water removal 
as influenced by climate, slope, and position on the 
landscape. Precipitation, runoff, amount of moisture 
infiltrating the soil, and rate of water movement 
through the soil affect the degree and duration of 
wetness. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. The soils in this class generally are 
free of mottles throughout. They commonly are 
shallow, very porous, or steep, or a combination of 
these. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. The soils in this class generally 
are free of mottles throughout. They commonly are 
shallow or moderately deep, very porous, or steep, 
or a combination of these. 

Weil drained.—Water is removed from the soil so 
readily that the upper 40 inches generally does not 
have the mottles or dull colors related to wetness. 
Moderately well drained.—Water is removed from 
the soil so slowly that the upper 20 to 40 inches has 
the motties or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Somewhat poorly drained. —Water is removed from 
the soil so slowly that the upper 10 to 20 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Poorly drained. —Water is removed so slowly that 
either the 501 is periodically saturated or the upper 
10 inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
slowly permeable layer, have a water table, or 
receive runoff or seepage, or they are characterized 
by a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water is at or on the surface 
most of the time. The soils in this class commonly 
have a slowly permeable layer, have a water table, 
or receive runoff or seepage, or they are 
characterized by a combination of these. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 


Soil survey 


Glacial lake plains. In this survey area, plains formed by 
the accumulation of principally medium to 
moderately fine textured glaciolacustrine deposits of 
Glacial Lake Agassiz. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as Катез, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial melt water. Many 
deposits are interbedded or laminated. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Green manure crop (agronomy). А soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Interbeach areas. Plains formed by the accumulation of 
glaciolacustrine deposits overlying till and separated 
by narrow, commonly multiple beaches. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Low strength. The soil is not strong enough to support 
loads. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—/few, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 


use. 
Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 
Very віоМб................ кеннен. 1655 than 0.06 inch 
w+ 0.06 to 0.20 inch 
(— 0.2 to 0.6 inch 
...0.6 inch to 2.0 inches 
Moderately rapid.................................. 2.0 to 6.0 inches 
E ele 6.0 to 20 inches 
Very гарїд....................................... more than 20 inches 


Moderately slow.. 
Moderate.................. 
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Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
system. 

РгоШе, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. А measure of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid.................................................. below 4.5 
Very strongly acid............................................ 4.5 to 5.0 
Strongly acid; u u sse 5.1 to 5.5 
Medium acCid sss 5.6 to 6.0 
Slightly acid................. ገሽ 6.1 to 6.5 
Neutral........... 6.6 to 7.3 
Mildly alkaline............ 7.4 to 7.8 
Moderately alkalino... 7.9 t0 8.4 
Strongly alkaline............................................... 8.5 to 9.0 


Very strongly alkaline.............................. 9.1 and higher 


Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. Classes of 
salinity are based on the electrica! conductivity of 
the saturation extract at 25 degrees C. Five classes 
are recognized: 

Nonsaline.—The electrical conductivity is 0 to 2 
millimhos per centimeter. The effect of salinity on 
yields generally is negligible. 

Slightly saline.—The electrical conductivity is 2 to 4 
millimhos per centimeter. The salinity may restrict 
the yields of very sensitive crops. 

Moderately saline. —The electrical conductivity is 4 
to 8 millimhos per centimeter. The salinity restricts 
the yields of many crops. 

Strongly saline. —The electrical conductivity is 8 to 
16 millimhos per centimeter. Only salt tolerant crops 
yield satisfactorily. 

Very strongly saline.—The electrical conductivity is 
more than 16 millimhos per centimeter. Only a few, 
very salt tolerant crops yield satisfactorily. 

Scalp planting. Planting trees and shrubs in trenches in 
uncultivated areas. These areas generally support 
native grass and brush and commonly are highly 
susceptible to soil blowing and water erosion. 
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Seepage (іп tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Seepy areas. Areas of ground water discharge that 
generally are adjacent to and parallel with beaches. 
These areas are characterized by intermittent or 
continual surface wetness. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent, tillage. 

Subsoil. Technically, the B horizon; roughly, the part of 
the profile below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying 
surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. А 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer," or the “Ap horizon." 

Surface soil. The A horizon. Includes all subdivisions of 
this horizon (A1, A2, and A3). 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 


110 


Thin (ауег (іп tables), Otherwise suitable soil material 
too thin for the specified use. 

ТИ! plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 


and root penetration. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 


tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1951-77 at Grand Forks, N. Dak.] 


-一 一 一 一 


| Temperature | Precipitation 
| | 2 уеагв іп | 2 уеагв іп 10 | 
| | | | 10 will пауе-- | Average | | м111 have-- | Average | 
Month | Average|AveragelAveragel |пштрег of|Averagel Inumber of | Average 
| daily | daily | daily | Maximum | Minimum | growing | “| Less | More 19878 withlsnowfall 
Imaximum|minimum| |temperatureltemperature| degree | | пап--| ኒከ8በ==|0,10 inch| 
| | | nigher | lower | days* | | | | ог поге | 
| | | | than-- | than-- | | | | 
T °F [ор [ор p EE EL NEC ge ср 9 ሠ... 
| | | | | 
January----| 12.1 | -7.0 | 2.5 | 41 | -34 | 0 | .78 | .31 | 1.15 | 3 | 8.5 
| 
ው. 19.8 | .1 | 10.0 | ኣዛ | -28 | 0 | .19 | .20 | 472 | 2 | 3.1 
March------ | 31.6 | 12.8 | 22.2 | 60 | -23 | 43 | .76 | .28 | 1.14 | 3 | 6.8 
| | | | 
April------ | 50.4 | 30.8 | 10.6 | 82 | 6 | 142 | 1.34 | «46 | 2.04 | ዛ | 2.6 
| | 
Мау-------- | 66.9 | 41.3 | 54.1 | 93 | 22 | 447 | 1.97 | .10 | 2.98 | 5 | 3 
тине ee | 76.1 | 51.7 | 63.9 | 96 | 34 | 717 | 3.03 | 1.66 | 4.18 | 6 | .0 
July------- | 81.6 | 55.8 | 68.7 | 99 | 40 | 890 | 2.89 | 1.39 | 4.10 | 6 | .0 
August----- | 80.3 | 53.8 | 67.3 | 99 | 37 | 840 | 2.51 | 1.14 | 3.63 | 6 | M 
ска 68.1 | 43.7 | 55.9 | 9ኣ | 26 | 477 | 2.03 | «65 | 3.12 4 | .0 
я 56.2 | 33.8 | 45.0 | 84 | 15 | 221 | 1.12 | .3T | 1.71 3 | 4 
venere 34.8 18.2 | 26.6 | 63 | -12 | 17 | .82 | .22 | 1.30 | 3 | 5.7 
ы ады 19.4 2.2 | 10.8 | 44 | -28 | 0 | .68 | .35 | .94 3 | 6.6 
| | | | | | | | | | | 
Yearly: | | | | | | | | | 
| | | | | | | | | | 
Average--| 49.8 | 28.7 | 39.0 | --- | --- | --- | --- | --- | --- | --- | --- 
Extreme--| --- | --- | --- | 100 | -34 | --- | --- | --- | --- | --- | --- 
Total----| --- --- | --- | --- | --- | 3,794 | 18.42 ከ эмт | 48 | 35.6 


* А growing degree day 18 a unit of heat available for plant growth. 1% can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (40° Р). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-77 at Grand 
Forks, N. Dak.] 


| Temperature 
| 
Probability | 2 Е 289 в 320 Е 
| or lower | or lower | or lower 
Ж acp E vl ከ Г 
Last freezing | | 
temperature | i | 
in spring: | | | 
| | 
1 уеаг іп 10 | | | 
later than-- | Мау à | May 20 | June 3 
| | 
2 уеагв іп 10 | | | 
later than-- | April 29 | May 14 | Мау 29 
5 уеагв іп 10 | | | 
later than-- | April 19 | Мау 2 | Мау 20 
| 
| | 
First freezing | | 
temperature | | ! 
in fall: | | | 
1 year in 10 | | 
earlier than-- | October 1 |September 16 | August 22 
| | 
2 уеагв іп 10 | 
earlier than-- | October 6 |September 22 | August 30 
| 
5 years in 10 | | 
| October 3 [Septembar 16 
| 


earlier than-- | October 16 


TABLE 3.--GROWING SEASON 


[Recorded іп the period 1951-77 at Grand 
Forks, N. Dak.] 


一 一 一 


Daily minimum temperature 
during growing season 


| 
| 
Probability | Higher Higher Г Higher 
| 
| 


than | than | than 
240 p | 289 F | 329 F 

| Days | Days | Days 

9 years in 10 | 162 | 127 | 93 
| | | 

8 years in 10 | 168 | 136 | 102 
| | 

5 years in 10 | 179 | 153 | 118 
| | | 

2 years 1n 10 | 191 | 170 | 134 
| | 

1 year in 10 | 197 | 179 | 143 
| | 
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TABLE l.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map | Soil name | Acres | Percent 
symbol | | 
| | 

2 [Parnell] silt 1оап------------------------------------------------------------------ 3,360 | 0.4 

3 |Vallers loam---------- 9,050 | 1.0 

H |Агуевоп loam----------------- 11,110 | 1.2 

8 ІСо1уіп silty clay loam------- 3,180 | 0.3 

10 |Lamoure silty clay loam 5,540 | 0.6 

11 |Роугау с1ау------------------------------- 810 | 0.1 

12 [Svea loam, 0 to 3 percent slopes---------- 29,550 | 3.2 

13B |Barnes 1оаш, 3 to 6 percent slopes-------- 12,100 | 1.3 

15D |Buse-Svea loams, 1 to 15 percent в1орез--- 4,600 | 0.5 

15E |Buse-Svea loams, 1 to 25 percent slopes--- 2,230 | 0.2 

16 |Lallie silty clay loam, ponded------------ 2,790 | 0.3 

17 [Vang loam, 0 to 3 percent slopes---------- 910 | 0.1 

19 |Hamerly loam, 1 to 3 percent в1орев-------------- 9,390 | 1.0 
23 |Cresbard-Cavour loams, 0 to 3 percent slopes----- 18,740 | 2.0 
23В |Barnes-Cresbard loams, 1 to 6 percent slopes----- 22,310 | 2.4 

25 Overly silty clay Јоат, 0 to 3 percent slopes 8,640 | 0.9 
26 |Bearden-Overly silty clay loams, 0 to 3 percent slopes 9,610 | 1.0 

29 Velva sandy loam, 1 to 3 percent в1орез---------------------------------4---------- 3,530 | 0.4 
30 |Walsh loam, 0 to 3 percent в1орев-------------------------- 5,100 | 0.6 
35 |Rauville silt 1о8п----------------------------------------. 4,610 | 0.5 
39 Vallers-Manfred clay loams, ва11пе------------------------- 9,850 | 1.1 

81 Bearden-Perella silty с1аув-------------------------------- 12,360 | 1.3 

42 Nutley silty с1ау------------------------------------------ 3,210 | 0.3 

43B |Cashel silty clay loam, 1 to 6 percent slopes-------------- 5,810 | 0.6 
43E |Cashel silty clay loam, 6 to 25 percent slopes------------- 3,040 | 0.3 
45 |Wahpeton silty clay, 1 to 3 percent slopes----------------- 3,220 | 0.3 
46 LaDelle silt loam, 0 to 3 percent в1орез------------------- 13,390 | 1.5 
48 |Wyndmere sandy 1оаш--------------------------------------- 10,910 | 1.2 

50B Hecla fine sandy loam, 1 to 6 percent в1орев-------------- 8,750 | 1.0 

51B |Hecla-Maddock fine sandy loams, 1 to 6 percent slopes 8,000 | 0.9 

51E |Maddock sandy loam, 9 to 25 percent slopes----------------- 800 | 0.1 

53 |Hamar sandy 1оап------------------------------------------- 3,580 | 0.4 
548 |Embden fine sandy loam, 1 to 6 percent в1орез- 24,530 | 2.7 
55 [Tiffany 1оап---------------------------------- 4,630 | 0.5 
59 |Towner fine sandy loam, 1 to 3 percent slopes- 1,400 | 0.2 

60 |Grimstad fine sandy loam---------------------- 3,380 | 0.4 
62 |Rockwell fine sandy loam------------ 1,660 | 0.2 
64 |Antler silt loam-------------------- 29,690 | 3.2 
65 |Antler silty clay loam, saline 27,250 | 3.0 
67 (Gilby 1оап------------------------------------ 24,170 | 2.6 
70 lAntler-Tonka silty clay loams, saline--------- 4,830 | 0.5 

71 |Hamerly-Tonka complex, 0 to 3 percent slopes-- 8,970 | 1.0 
72 |Gardena silt loam, 0 to 3 percent slopes---------------- 15,830 | 1.7 

73 IGlyndon silt loam, 0 to 3 percent slopes--- 39,340 | 4.3 
76 |Borup silt 1оап-------------------------------------- 1,960 | 0.2 
78B |Zell-Gardena silt 10888, 1 to 6 percent slopes------- 1,920 | 0.2 
180 |Zell-Gardena silt loams, 1 to 9 percent slopes------- 1,530 | 0.2 
T9B |Zell-LaDelle silt loams, 1 to 6 percent slopes------- 5,050 | 0.5 
79C |Zell-LaDelle silt loams, 1 to 9 percent в1орев------- 3,490 | 0.4 
79D |Zell-LaDelle silt loams, 1 to 15 percent slopes 2,350 | 0.3 
84 [Wyndmere-Embden sandy 1оапв---------------- 4,850 | 0.5 
86 |Divide loam, 1 to 3 percent slopes 4,680 | 0.5 
87 |Marysland 1оап--------------------------------------- 6,270 | 0.7 
89 |Renshaw loam, 1 to 3 percent slopes------------------ 6,620 | 0.7 
898 |Renshaw loam, 3 to 6 percent slopes------------------ 2,550 | 0.3 
90B |Arvilla sandy loam, 1 to 6 percent slopes------------ 24,120 | 2.6 
93 |Inkster sandy 1оап, 0 to 3 percent slopes--------- 18,610 | 2.0 
94 ЇР158, қгауе1-------------------------------------- : 1,130 | 0.1 
95 10jata silty clay 1оал----------------------------- 80,430 | 41.4 
96D |Sioux-Barnes loams, 6 to 15 percent slopes-------- 1,880 | 0.2 
975 [Sioux loam, 1 to 15 percent в10рез---------------- 8,840 | 1:0 
98Е | Edgeley-Kloten loams, 6 to 25 percent slopes 4,110 | 0.4 
99 |Cavour-Miranda loams, 0 to 3 percent 810рез------------------------------------- 3,500 | 0.4 
126 |Bearden silty clay loam--------------------------- 83,830 | 9.1 
1308 |Svea-Buse 10888, 1 to 6 percent slopes-- 41,940 | 4.6 
1300 |Buse-Svea loams, 1 to 9 percent slopes-- 13,090 | 1.4 
148 |Wyndmere-Tiffany fine sandy 1оатз------- 20,140 | 2.2 
171 lAntler-Tonka silt loams--------------------------- 27,370 | 3.0 
173 [Glyndon-Tiffany silt loams------------------------ 16,160 | 1.8 
199D Miranda Variant loam, 1 to 15 percent slopes HHO | Ы 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


Map | Soil name | Acres | Percent 
symbol | | | 
| | 
226 | Веагдеп-Реге11а silty clay 1оапз-----------------------------------............... 23,420 | 2.5 
270 |Веагдеп silty clay loam, ва11пе--- 111,110 | 12.1 
401 lAberdeen-Nutley silty clays------- 2,090 | 0.2 
402 |Exline-Aberdeen silty clays------- 610 | 0.1 
| Мафег---------------....-.---.--....-................-.-.-------------------------- 650 | 0.1 
| |-----------|------- 
| Тоға1------------..------------------------------------------------------ І 920,320 | 100.0 


* Less than 0,1 percent, 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


[Yields are those that can be expected under а high level of management. Only arable soils are listed. 
Absence of а yield indicates that the soil is not suited to the crop or the crop generally 1s not 
grown on the 8011] 


ке, pe eee ee 25-110: ፦ ር йек. uu 
Soil name and | | | | Irish | Grass- 
map symbol [Bering wheat | Barley | Sunflowers | робабоев | Sugar beets | legume hay 
| Bu | Ва | Lb | Cwt Ton Ton 
| 
| | | | | 
3------------------------- | 17 | 27 | 1,100 | --- | sas Ti 1.4 
Уа11егв | | | | | | 
| 
Nt------------------------ | 24 | 38 | 1,250 | --- --- | 2.2 
Arveson | | | | | | 
8%------------------------ | 33 | 53 | 1,250 | 130 | 12.5 | 2.9 
зт | | | | | | 
10------------------------ | 20 | 32 | 700 | -— --- | 1.8 
= | | | | | | 
11#----------------------- | 33 | 53 | 1,250 | 130 | 11.5 | 2.9 
d | | | | | | 
12------------------------ | 38 | 61 | 1,800 | --- --- | 2.9 
is | | | | | | 
138----------------------- | 33 | 53 | 1,450 | --- | --- | 2.6 
Barnes | | | | | 
| | | | | | 
11------------------------ | 29 | 46 | 950 | --- | --- | 2.6 
Vang | | | | | | 
| | | | | | 
19------------------------ | 34 | 55 | 1,550 | --- | --- | 2.7 
Hamerly | | | | | | 
| | | | | | 
23------------------------ | 23 | 31 | 900 | -— | -- | 1.9 
Cresbard-Cavour | | | | | | 
23В----------------------. | 30 | 48 | 1,300 | --- | --- | 2.5 
Barnes-Cresbard | | | | | | 
25------------------------ | 45 | 了 2 | 1,900 | 190 | 18.0 | 4.0 
~ | | | | | | 
ЕЕ ИН | що | 70 | 1,850 | 1855 | 17.5 | 4.0 
Bearden-Overly | | | | | | 
29------------------------ | 29 | 86 | 1,800 | --- | --- | 2.6 
on | | | | | | 
0 | 51 | 66 | 1,900 | 170 | 16.0 | 3.6 
Walsh | | | | | | 
ከ1 денты на пеш | 38 | 61 | 1,650 | 150 | 13.5 | 3.5 
Веагдеп-Реге11а | | | | | | 
ji | 40 | 64 | 1,700 140 | 16.0 | 3.4 
Nutley | | | | | | 
ЦҘВ----------------------- | 38 | 61 | 1,500 | 150 | 14.5 | 3.3 
= | | | | | | 
уби амин | 43 | 69 | 1,900 140 | 17.0 | 3.8 
Wahpeton | | | | | | 
Ц6-----------------“------- | 45 | 72 | 1,900 | 190 | 18.0 | 4.0 
LaDelle | | | | | 


See footnote at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Zell-LaDelle | 


5011 папе апа | | | | Irish | | Grass- 
map symbol [SEEMS wheat | Barley | Sunflowers | potatoes | Sugar beets | legume hay 
ы | | 
| Ви | Bu | Lb | Сне | Топ | Топ 
ува лана па کت‎ | 33 | 53 | 1,600 | 130 | — | 2.9 
Wyndmere | | | | | | 
50В----------------------- | 25 | 38 | 1,350 | --- | --- | 2.2 
а | | | | | | 
51B----------------------- | 21 | 34 | 1,150 | --- | --- | 1.9 
Hecla-Maddock | | | | | 
| | | | 
53#----------------------- | 23 | 37 | 1,600 | --- | --- | 2.0 
Hamar | | | | | 
By аавдаа | 38 55 | 1,800 | 135 | — | 3.0 
Embden | | | | | 
| | | 
ана | 32 | 51 | 1,700 | 120 | --- | 2.7 
— | | | | | | 
De ea ር ደር aE Ser il | 27 43 | 1,350 | 110 | --- | 2.4 
Towner | | | | | | 
| | 
60------------------------ | 29 | 46 | 1,425 | --- | --- | 2.6 
Grimstad | | | | | | 
| 
62#----------------------- | 27 | 43 | 1,350 | --- | --- | 2.4 
Rockwell | | | | | | 
| | | | 
ን ስች ን. Е ТЕЛНЕ | 41 | 66 | 1,700 | --- | --- | 3.6 
Antler | | | | | | 
| | | | | | 
65------------------------ | 29 | 46 | 550 | --- | --- | 2.6 
Antler | | | | | | 
| | | | | | 
6 що | 66 | 1,700 | 170 | --- | 3.6 
um | | | | | | 
70*----------------------- 31 | 49 | 830 | --- | --- | 2.6 
Antler-Tonka | | | | 
| | | | | 
yo 27 | 83 | 1,200 | --- | -- | 2.3 
Hamerly-Tonka | | | | | | 
了 2 | 45 | 72 | 1,900 | 190 18.0 | 1.0 
Gardena | | | | | | 
| 1 | 
ГЕ РЕСЕ шы د‎ | 83 | 69 | 1,700 | 180 | 37.5 | 3.8 
Glyndon | | | | | 
| 
НЕ саз ыы а | 33 | 53 | 1,250 | 130 | 12.5 | 2.9 
E | | | | | | 
88 22 کے کے کے د‎ | 31 | 49 | 1,200 | 120 | 13.0 | 2.T 
Zell-Gardena | | | | | | 
| 
18с----------------------- | 27 | 83 | 1,040 | 105 | 11.0 | 2.4 
2е11-багаепа | | | | | | 
| | 
ሸለው ال‎ аса | 32 | 51 | 1,200 | 120 | 13.0 | 2.7 
Zell-LaDelle | | | | | | 
| | | | 
19С----------------------- | 28 | 45 | 1,050 | 105 | 11.0 | 2.4 
| | | | | 


See footnote at end of table. 
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TABLE 5.--YIELDS PER ACRE ОҒ CROPS AND PASTURE--Continued 


Aberdeen-Nutley 


Soil name and | | | | Irish | | Grass- 
map symbol |Spring wheat | Barley | Sunflowers | potatoes | Sugar beets | legume hay 
Би | % | їз бус Ton Ton 
| | | | Яс 
ችም ——M | 33 | 55 | 1,700 | 135 | RR 3.0 
Wyndmere-Embden | | | | | 
86------------------------ | 32 | 51 | 950 | --- | --- | 2.6 
Divide | | | | | 
ome —— НЕ | 24 | 38 | 1,050 | z5- l 225 2.2 
Marysland | | | | | 
вд کک‎ ን СЕ | 21 | 35 | 650 | --- | pet 1.9 
Renshaw | | | | | | 
89В----------------------- | 18 | 29 | 600 | --- | --- | 1.6 
Renshaw | | | | | | 
| 
90В----------------------- | 20 | 32 | 600 | --- | --- 1.8 
Arvilla | | | | | | 
93------------------------ | 35 | 56 | 1,800 | 140 | - | 3.1 
Inkster | | | | | 
| | | | | | 
99------------------------ | 11 | 18 | --- | --- | --- | 1.0 
Cavour-Miranda | | | | | | 
ПОРОГИ ወ መ | 83 | 6. | 1,700 | 180 | 17 | 3.8 
Bearden | | | | | | 
0) ==መመመ===መመመመመመ መ= [ 32 | 51 | 1,400 | --- | -— | 2.5 
Svea-Buse | | | | | | 
| | | | | | 
узоб ан د‎ መመመ መመመ | 28 | 38 | 1,125 | --- | zem. | 2.0 
Buse-Svea | | | | | | 
1:5: eae መመ መመመ መመ መመ መመመ | 32 ] 52 | 1,625 | 130 | --- | 2.1 
Wyndmere-Tiffany | | | | | | 
171%---------------------- | 38 | 61 | 1,500 | -- | -—- | 3.3 
Antler-Tonka | | | | | | 
173%---------------------- | ю | 64 | 1,700 | 160 | 16.0 | 3.4 
Glyndon-Tiffany | | | | | | 
E ር pete መመመ መመ መመመ | 83 | 69 | 1,675 | 180 | 16.0 | 3.8 
Веагдеп-Реге11а | | | | | | 
270----------------------- | 32 | 51 | 1,550 | 120 | 13.5 | 2.7 
Веагдеп | | | | | | 
401----------------------- | 33 | 53 | 1,500 | 130 | 12.5 | 2.9 
| | | 


* Yields аге only for areas where surface drainage is adequate. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


Trees having predicted 20-year average heights, in feet, of-- 


Soil name and 


lilac, Siberian oak, green ash, 


peashrub, ponderosa pine, 
redosier dogwood,| Black Hills 
Tatarian spruce, Russian- 


honeysuckle. olive. 


| 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
go ee ee 22 ا‎ ae ee eet in يه‎ Oe eee L 
| | | 
2----------------- |American plum----- [Eastern гедседаг, |Green ash, Black |Golden willow----- | Eastern 
Parnell | | redosier dogwood,| Hills spruce, | | cottonwood. 
| | Siberian | Siberian | | 
| | peashrub, common | crabapple. | | 
| | сћокесћеггу, | | | 
| | lilac, Tatarian | | | 
| | honeysuckle. | | | 
| | | | | 
3. | | | | | 
Vallers | І | | | 
| | 
4----------------- |American plum----- |Eastern redcedar, |Green ash, {Golden willow----- | Eastern 
Arveson [ | common | Siberian | | cottonwood. 
| | chokecherry, | crabapple, Black | | 
| | lilac, Tatarian | Hills spruce. | | 
| | honeysuckle, | | | 
| | redosier dogwood, | | | 
| | Siberian | | | 
| | peashrub. | | 
8----------------- | --- |American plum, |@гееп ash, Black  |Golden willow----- | Eastern 
Colvin | | Siberian | Hills spruce, | | cottonwood. 
| | peashrub, common | Siberian | | 
| | chokecherry, | erabapple. | | 
| | 111ас, eastern | | | 
| | гедседаг, | | | 
| | redosier dogwood, | | | 
| | Tatarian | | | 
| | honeysuckle. | | | 
10---------------- |Аперісап plum----- |Eastern redcedar, [Green ash, Black [Golden willow----- | Eastern 
Lamoure | | гедовіег dogwood,| Hills spruce, | cottonwood. 
| | Siberian | Siberian | | 
| | peashrub, | crabapple. | | 
| | Tatarian | | | 
| | honeysuckle, | | 
| | common | | | 
| | сћокесћеггу, | | | 
| | lilac. | | | 
11---------------- {American plum----- [Eastern redcedar, [Green ash, |Golden willow----- | Eastern 
Dovray | | common | Siberian | | cottonwood. 
| | сћокесћеггу, | crabapple, Black | ! 
| | lilac, Tatarian | Hills spruce. | 
| | honeysuckle, | | | 
| | redosier dogwood, | | | 
| | Siberian | | | 
| | peashrub. | | | 
12---------------- | --- |Redosier dogwood, [Black Hills [Golden willow----- | Eastern 
Svea | | ponderosa pine, | spruce, blue | | cottonwood. 
| | common | spruce, green | | 
| | chokecherry, | ash, eastern | | 
| | Siberian | гедседаг. | 
| | peashrub, | | 
| | Tatarian | | | 
| | honeysuckle, | | | 
| | Amerícan plum. | | | 
13В--------------- | --- [Eastern гейседар, |Siberian | --- | --- 
Вагпев | American plum, | crabapple, bur | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and [ wa 


| 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| 


| | | 
er en በ!” cem Mri ээ циИлтоэшиажшлсүэоэжрюхнхшжшшүуцооа 


| 
150%, 15Е*: | 
Buse. | 


Golden willow----- | Eastern 
cottonwood. 


Black Hilis 
Spruce, blue 
Spruce, green 
ash, eastern 
redcedar. 


Redosier dogwood, 
ponderosa pine, 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


16. 
Lallie 


Siberian 
crabapple, green 
ash, Russian- 
olive, common 
chokecherry, 
eastern redcedar, 
Rocky Mountain 
juniper. 


11---------------- Палас, Siberian 
Vang | реавћгир, 
Tatarian 
honeysuckle, 
silver 
buffaloberry. 


Ponderosa ріпе---- 


Eastern 
cottonwood. 


Siberian 
crabapple, 
Tatarian 
honeysuckle, 
Peking 
cotoneaster, 


| | 
| | 
| 

| | 
| | 
| 

| | 
| | 
| | 
| | 
| | 
| | 
| 

| 

| 

| | 
| 

| 

| 

| | 
| | 
| | 
| | 
| | 
| | 
| | 
| ае аап willow, 
| | 

| | 

| | 

| 

| eastern redar 

| 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| 

| 

| 

| | 

| 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
green ash, | 
ponderosa pine, | 
Black Hills | 
spruce. | 
| 
American plum, 
common | 
chokecherry, | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Siberian 
peashrub. 


23*: 
Cresbard--------- | Tatarian 
honeysuckle, 
Peking 
cotoneaster. 


Green ash, 
ponderosa pine, 
Siberian elm, 
Siberian 
crabapple. 


Russian-olive, 
| соптоп 
| chokecherry, 

| eastern redcedar, 
| silver 

| buffaloberry, 

| Siberian 

| peashrub, lilac. 
Siberian elm, 
green ash, 
ponderosa pine, 
Russian-olive, 
eastern redcedar. 


Cavour----------- |коску Mountain 
| juniper, Siberian 
| peashrub, silver 
| buffaloberry. 
| 

23B*: | 

Barnes----------- | --- Siberian 
crabapple, bur 
оак, green ash, 


Eastern redcedar, 
American plum, 
111ас, Siberian 


peashrub, ponderosa pine, 
redosier dogwood,| Black Hills 
Tatarian Spruce, Russian- 
honeysuckle. olive. 


See footnote at end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees havin: redicted 20-year average heights, in feet, of-- 
Soil name and | I | 


| 
пар Symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | | 
| | 
238%; | | 
Cresbard--------- |Tatarian Russian-olive, Green ash, | --- --- 
honeysuckle, common ponderosa pine, 


Peking 
cotoneaster. 


| | | 
| | | 
| | | 
| | | 
| ehokecherry, | Siberian elm, 

| eastern redcedar,| Siberian | 
| silver | erabapple. | 
| buffaloberry, | 

| Siberian | | 
| | | 
| | 

| | 

| | 

| 
| 


| 
| 
| 
| 
| 
| 
| peashrub, lilac. 


Golden willow----- | Eastern 
cottonwood. 


Tatarian 
honeysuckle, 
ponderosa pine, 


Green ash, Black 
Hills spruce. 


Peking 
cotoneaster, 
redosier dogwood, 
eastern redcedar, 
American plum, 
common 
chokecherry, 
Siberian 
peashrub. 


26%; 
Bearden---------- Green ash, Black 


Hills spruce. 


Redosier dogwood, 
ponderosa pine, 
eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum, 
Peking 
cotoneaster. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

Golden willow-----|Eastern 

| cottonwood. 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Tatarian г 
| honeysuckle, Hills spruce. | cottonwood. 
| Peking | 
| cotoneaster, | 
| redosier dogwood, | 
| eastern гедседаг, | 
| American plum, | 
| common | 
| сћокесћеггу, | 
| Siberian | 
| peashrub. | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Ропдегова ріпе, Golden willow----- | Eastern 
eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum, 
Peking 
cotoneaster, 
redosier dogwood. 


Green ash, Black 


г 
Hills spruce. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| | 
Green ash, Black усыг Willow----- |Eastern 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| cottonwood. 

| 

| 

| 

| 

| 

| 

| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ропдегова ріпе, | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | | | | || 
map symbol- | <8 | 8-15 | 16-25 | 26-35 | >35 
Golden willow----- | Eastern 
cottonwood. 


Tatarian 
honeysuckle, 
ponderosa pine, 
American plum, 
Peking 
cotoneaster, 
eastern redcedar, 
redosier dogwood, 
common 
chokecherry, 


| 
| Green ash, Black 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| Siberian 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Hills spruce. 


peashrub. 


35. 
Rauville 


39%: 
Vallers. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

Manfred. | 
[DLE 
Bearden---------- | --- 


Golden willow----- | Eastern 
cottonwood. 


Green ash, Black 
Hills spruce. 


Redosier dogwood, 
| ponderosa pine, 

| eastern redcedar, 
| common 

| chokecherry, 

| Siberian 

| peashrub, 

| Tatarian 

| honeysuckle, 

| American plum, 

| Peking 

| cotoneaster. 

| 


Golden willow----- | Eastern 
cottonwood. 


Siberian 
crabapple, green 
ash, Black Hills 
spruce. 


Реге11а---------- | --- Lilac, redosier 
dogwood, eastern 
redcedar, common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


42---------------- {Tatarian 
honeysuckle, 
Peking 
cotoneaster. 


Russian-olive, 
eastern redcedar, 
common 
chokecherry, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
| | 
| | | 
| | 
| | | 
| | 
| | | 
| | 
| | | 
| | | 
| |Green ash, | 
| | | Siberian elm, | 
| | | ропдегова ріпе, | 
| | | Siberian | 
| | silver crabapple. | 
| | buffaloberry， | | 
| | Siberian | 
| | peashrub, 111ас. | | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 1 
| | 
1 | 
| | 
| | 
| | 


Redosier dogwood, |Green ash, Black  |Golden willow----- | Eastern 
ponderosa pine, | Hills spruce. 

Peking | 

cotoneaster, | 


eastern redcedar, 


Cashel 


common | 
chokecherry, | 
Siberian І 
peashrub, | 
Tatarian | 
honeysuckle, | 
American plum. | 

| 

| 

| 


13Е, 
Савһе1 


See footnote аб end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | | 


map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 


| 
Golden willow----- Eastern 


een ash, Black 
| cottonwood. 


| 
15----------..... --- | Peking 
І 1118 spruce. 


| 
| 
Wahpeton | cotoneaster, | 
ропдегова ріпе, | 
| 
| 


mu 


| 
| redosier dogwood, 
| eastern гедседаг, 
| common | 
| сһокесһеггу, | 
| | Siberian І 
| 
| | 
| 
| 
| 
| 


peashrub, | 
Tatarian | 
honeysuckle, | 


American plum. 


Golden willow----- | Eastern 
cottonwood. 


| 

| 

Ponderosa pine, |Black Hills 

LaDelle Tatarian | spruce, green 
honeysuckle, | ash, Siberian 

eastern redcedar,| crabapple. 

common | 

сћокесћеггу, 

Siberian 

peashrub, 

American plum, 

Peking 

cotoneaster. 


Golden willow----- |Eastern 
cottonwood. 


Redosier dogwood, |G 
ponderosa pine, 
American plum, 
Tatarian 
honeysuckle, 
eastern redcedar, 
Peking 
cotoneaster, 
common 
chokecherry, 
Siberian 
peashrub. 


een ash, Black 


r 
Wyndmere Hills spruce. 


Golden willow----- | Eastern 
cottonwood. 


| 

| 

| 

| 

| | 
| | 
| | 
| | 
| 

| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
|Ропдегова pine, |агееп ash, Black 
| eastern redcedar,| Hills spruce. 
| common | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 


щу 


chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum, 
Peking 
cotoneaster, 
гедовјег dogwood. 


9 Golden willow----- | Eastern 


cottonwood. 


Ponderosa pine, 
eastern гедседаг, 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum, 
Peking 
cotoneaster, 
гедовјег dogwood. 


reen ash, Black 
Hills spruce. 


See footnote at end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicte 0-year average heights, in feet, of-- 
Soil name and Ї ገ 20-year Average === 


| 
шар symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
H | | | 
| | 
51B*: | | 


Maddock---------- Green ash, 


Lilac, silver 
buffaloberry, 
common 
chokecherry, 
Siberian 


| 

| 

| 

| ропдегова plne， 
| 

| 

| peashrub, eastern 
| 

| 

| 

| 

| 

| 

| 

| 


Russian-olive. 


redcedar, 
Tatarian 
honeysuckle, 
American plum, 
Siberian 
crabapple. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

51E. | 

Maddock | 
Golden willow----- | Eastern 

cottonwood. 


Black Hills 
Spruce, green 
ash, Siberian 
crabapple, 
eastern redcedar. 


53---------------- lAmerican plum----- | Tatarian 

Hamar | | honeysuckle, 
redosier dogwood, 
common 
chokecherry, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| | 
| Siberian | 
| 
| 


| 
| 
| 
| 
| 
peashrub, lilac. | 


г 

cotoneaster, Hills spruce. | cottonwood. 
ponderosa pine, 
eastern redcedar, 
гедовјег dogwood, 


common 


chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Golden willow----- | Eastern 
cottonwood. 


Siberian 
crabapple, green 
ash, Black Hills 
spruce. 


Lilac, redosier 
dogwood, eastern. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | | 
7 Қ een ash, Black  |доїдеп willow----- | Eastern 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
---------------- | | 
Tiffany | | 
| гейседаг, | 
| American plum, | 
| common | 
| сћокесћеггу, | 
| Siberian | 
| peashrub, | 
| Tetarian | 
| honeysuckle. | 
[Eastern redcedar, |Green ash, 
| Siberian | ponderosa pine, 
| crabapple, common| Russian-olive, 
| сћокесћеггу, | риг оак. 
| 
| 
| 
| 
| 
| 


Томпег 


American pium, | 
lilac, Siberian | 
peashrub, silver | 
buffaloberry, | 
Tatarian | 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
honeysuckle. | 


See footnote at end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | | | [ 


| American plum. 


| 
map Symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
um V cw reuse ic “үгу” TT i і ص‎ 
| | |. | 
60---------------- --- | Common |Black Hills [Golden willow----- | Eastern 
Grimstad | | спокесћеггу, | spruce, green | | cottonwood. 
| American plum, | ash. | | 
| | ponderosa pine, | | | 
| | Siberian | | | 
| | peashrub, Peking | | | 
| cotoneaster, | | | 
| | eastern redcedar, | | | 
| Tatarian | | | 
| | honeysuckle, | | | 
| | redosier dogwood. | | 
62---------------- |Lilac, silver | Tatarian |Ропдегова pine, |Golden willow----- | Eastern 
Rockwell buffaloberry. | honeysuckle, Siberian | | cottonwood. 
| | Siberian | crabapple, | | 
| | peashrub, eastern гедседаг, | | 
| | redosier dogwood.| Black Hills | | 
| | | spruce, green | | 
| | | авћ. | | 
64---------------- | --- | Tatarian |бгееп ash, Black [Golden willow----- | Eastern 
Antler | | honeysuckle, | Hills spruce. | | eottonwood. 
| | ропдегова ріпе, | ! 
| | Peking | | | 
| | сођопеавђег, | | | 
| | redosier dogwood, | | | 
| | eastern гедседаг, | | | 
| | common | | | 
| | chokecherry, | | 
| | Siberian | | | 
| | peashrub, | | | 
| | American plum. | | | 
65---------------. | --- [Siberian peashrub,|Siberian elm, | --- | --- 
Antler | | silver | green ash, | | 
| | buffaloberry. | Russian-olive. | | 
61---------------- | --- |Tatarian |бгееп ash, Black [Golden willow----- | Eastern 
Gilby l | honeysuckle, | Hills spruce. | cottonwood. 
[ | ponderosa pine, | | 
| | redosier dogwood,l | 
| | Peking | | | 
| | собопеавбег, | | | 
| | eastern гедседаг, | | 
| | common | | | 
| | chokecherry, | | 
| Siberian | | | 
| | peashrub, | | 
| | American plum. | | | 
TO*; | [ | ! 
Antler----------- | --- |Siberian peashrub,|Siberian elm, | --- | --- 
| | silver | green ash, | 
| | buffaloberry. | Russian-olive. | | 
ТопКа------------ | --- Eastern redcedar, |Green ash, [Golden willow-----|Eastern 
| common | Siberian | | cottonwood. 
| chokecherry, | crabapple, Black | | 
| | lilac, Tatarian | Hills spruce. | | 
| | honeysuckle, | | | 
| | redosier dogwood, | | | 
| Siberian | | | 
| | peashrub, | | | 
| | | | 
| | | | 


See footnote at end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | | | | 


map symbol | «8 | 8-15 | 16-25 | 26-35 | >35 


| | 
71%: | | 
Напегіу---------- | --- | Eastern 


cottonwood. 


Siberian 
crabapple, | 
Tatarian | 
honeysuckle, | 
Peking | 
cotoneaster, | 
eastern гедседаг, | 

American plum, | 

| 
| 
| 
| 
| 


Golden willow, 
green ash, 
ponderosa pine, 
Black Hillis 
spruce. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
common | 
chokecherry, | 
Siberian 
| 


peashrub. 


Golden willow----- | Eastern 
cottonwood. 


Eastern redcedar, 
common | 
chokecherry, | 
lilac, Tatarian | 
honeysuckle, | 

redosier dogwood, | 

| 
| 
| 
| 
| 


Green ash, 
Siberian 
crabapple, Black 
Hills spruce. 


| 
| 
| 
| 
| 
Siberian | 
peashrub, | 
American plum. | 
Golden willow----- | Eastern 
cottonwood. 


een ash, Black 
4118 spruce. 


Tatarian 
honeysuckle, 


| 
| 
| 
| 
| 
|| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponderosa pine, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


з 


багдепа 


Peking 
cotoneaster, 
redosier dogwood, 
eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum. 


Golden willow----- | Eastern 
cottonwood. 


Black Hills 
Spruce, green 
ash. 


| 

| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

13---------------- | 

Glyndon chokecherry, | 

American plum, | 

ропдегова ріпе, | 

бірегіап | 

peashrub, Peking | 

cotoneaster, | 

eastern гедседаг, | 
Tatarian 

honeysuckle, | 

redosier dogwood. | 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Golden willow----- | Eastern 
cottonwood. 


15---------------- lAmerican plum----- |Eastern redcedar, 
Borup | | соптоп 
chokecherry, 
lilac, Tatarian 
honeysuckle, 
redosier dogwood, 
Siberian 
peashrub. 


Green ash, 
Siberian 
crabapple, Black 
Hills spruce. 


788%, T8C*: | 
Zell------------- | Tatarian 
| honeysuckle, 
| Siberian 
| peashrub. 
| 


Ponderosa pine, 
Russian-olive, 
green ash, Rocky 
Mountain juniper, 
eastern redcedar. 


| 
| | 
| | 
| | 
| ! 
| | 
| | 
| | 
| | 
| | 

| 
| | 
| | 
| | 
| | 


See footnote at end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | | | 


map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | 
788%, T8C*: 


| 
Gardena---------- Golden willow----- | Eastern 


cottonwood. 


Tatarian 
honeysuckle, 
ponderosa pine, 


| | 

| | 

| |агееп ash, Black 
| 

| | 

| Peking | 

| || 

| | 

| | 

| 

| 


1116 spruce. 


шн 


собопеавђег, 
redosier dogwood 
eastern redcedar 
common 
chokecherry, 
Siberian 
peashrub, 
American plum. 


- м 


79В%, 7908: 
Zell------------- |Tatarian 
| honeysuckle, 
| Siberian 
| peashrub. 
| 


LaDelle-------.-- 1 ኢመ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Ропдегова ріпе, | 
Russian-olive, І 
green ash, Rocky | 
Mountain juniper, | 
eastern гедседаг. | 
Golden willow----- | Eastern 
cottonwood. 


| 
Ponderosa pine, [Black Hills 
Tatarian | spruce, green 
honeysuckle, | ash, Siberian 
eastern redcedar,| crabapple. 
common 

chokecherry, 

Siberian 

peashrub, 

American plum, 

Peking 

cotoneaster. 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

79%: І 

Zell. | 
Golden willow----- | Eastern 

cottonwood. 


Black Hills 
вргисе, green 
ash, Siberian 
crabapple. 


| 
| 
| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
LaDelle---------- |Ponderosa pine, | 
| Tetarian | | 
| honeysuckle, | 
| eastern redcedar, | 
| common | | 
| сћокесћеггу, | 
| Siberian | 
| peashrub, | | 
| American plum, | | 
| Peking | | 
| cotoneaster. | | 
84%: | | 
Мулдпеге--------- | | Golden willow----- | Eastern 
| | cottonwood. 
| | 
| | 
| | 
| | 
| | 
| | 
| 
| | 
| | 
| | 


Redosier dogwood, 
ponderosa pine, 
American plum, 
Tatarian 
honeysuckle, 
eastern redcedar, 
Peking 
cotoneaster, 
common 
chokecherry, 
Siberian 
peashrub. 


een ash, Black 
1118 spruce. 


mu 


See footnote at end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | || i a EE | E EE E EEE 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | 


| | 
Peking 1йгееп ash, Black |Golden willow----- | Eastern 
cotoneaster, | Hills spruce. cottonwood. 


| 
818: | | 
Embden----------- | n | 


ропдегова ріпе, 
eastern redcedar 
redosier dogwood 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


` 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Redosier dogwood, |бгееп ash, Black 

ponderosa pine, | Hills spruce. 

Tatarian | 

| 

| 

| 

| 

| 

1 

| 

| 

| 

| 


ms 


Divide cottonwood. 
honeysuckle, 
Peking 
cotoneaster, 
eastern redcedar, 
American plum, 
common 
chokecherry, 
Siberian 
peashrub. 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| Golden willow-----| Eastern 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


Golden willow----- | Eastern 
cottonwood. 


Green ash, 
Siberian 
crabapple, Black 
Hills spruce. 


87---------------- |American plum----- {Eastern гедседаг, 
Marysland | | common | 
| chokecherry, | 
| 111ас, Tatarian | 
| honeysuckle, | 
| redosier dogwood,l 
| Siberian | 
| peashrub. | 
| | 
| | 


89, 89В----------- {Silver 

Renshaw | buffaloberry, 
Tatarian Siberian 
honeysuckle, crabapple, Rocky 


сес ash, am dcl pine, 
| ! | 
| | | 
| Siberian | Mountain Jüniper,] 
| 
| | | 
| 
| | 


гедседаг, Russian-olive. 


peashrub, lilac. common 
спокеспеггу. 


| 
90B--------------- | Tatarian 
Arvilla | honeysuckle, 
Siberian 
peashrub, lilac, 
silver 
puffaloberry. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Green авћ, Ponderosa pine---- | 
Russian-olive, | 
Siberian | 
crabapple, | 
eastern гедседаг, 
Rocky Mountain | 
juniper, common 
chokecherry. 
Golden willow----- | Eastern 
cottonwood. 


| 

| 

| 

| 

| 

| 

| 

| 

|Еавђегп гедседаг, 
| Siberian 
| peashrub, 
| redosier dogwood, 
| 

| 

| 

| 

| 

| 

| 

| 

| 

1 


| 
| 
| 
| 
| 
| 
| 
| 
eras 88h, Black 
| 
| 
ропдегова ріпе, | 
| 
| 
| 
| 
| 
1 
| 
1 
| 
| 


Inkster Hills spruce. 


Tatarian 
honeysuckle, 
Peking 
cotoneaster, 
common 
chokecherry, 
American plum. 


94%, 
Pits 


See footnote at end of table. 
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TABLE 6.-~WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | | | Ї Ї 


map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
95. | | | | | 
01808 | | | | | 
| | | | | 
960%; | | | | | 
Sioux. | | | | | 
Вагпев----------- | --- [Eastern redcedar, |Siberian | --- | --- 
| | American pium, | erabapple, bur | | 
| | 111ac, Siberian | oak, green ash, | | 
| | peashrub, | ponderosa pine, | 
| | гедовјег dogwood,| Black Hills | | 
| | Tatarian | spruce, Russian- | | 
| | honeysuckle. | olive. | | 
| 
97D. | | | | | 
Sioux | | | | | 
| | | | | 
98E*: | | | | | 
Edgeley---------- | --- [Eastern redcedar, |Bur oak, Siberian | --- | --- 
| | American plum, | crabapple, green | | 
| | 141ас, Siberian | азћ, ропдегова | 
| | реавћгир, | pine, Black Hills| 
| | redosier dogwood ,| spruce, Russian- | | 
| | Tatarian | olive. | | 
| | honeysuckle. | | | 
| 
Кіобеп. | | | | | 
| | | | | 
99%: | | | | | 
Cavour----------- |Rocky Mountain |Siberian elm, | --- | --- | --- 
| Juniper, Siberian| green ash, | | | 
| peashrub, silver | ponderosa pine, | | | 
| buffaloberry. | Russian-olive, | | | 
| | eastern хиаг | | 
Miranda. | | | | | 
126--------------- | --- |Redosier dogwood, [Green ash, Black |Golden willow----- |Eastern 
Bearden | | ponderosa pine, | Hills spruce. | | cottonwood. 
| | eastern гедседаг, | | | 
| | common | | | 
| | сћокесћеггу, | | | 
| | Siberian | | | 
| | peashrub, | | | 
| | Tatarian | | | 
| | honeysuckle, | | | 
| | American plum, | | | 
| | Peking | | | 
| | cotoneaster. | | | 
130B* | | | | | 
Svea------------- | --- |Redosier dogwood, |Black Hills [Golden willow-----|Eastern 
| | ponderosa pine, | spruce, blue | | cottonwood. 
| | common | spruce, green [ 
| | сћокесћеггу, | ash, eastern | 
| | Siberian | гедседаг. | 
| | peashrub, | | | 
| | Tatarian | | 
| | noneysuckle, | | | 
| | Amerícan plum. | | | 
| | | | | 
Buse. | | | | | 
| | | | | 
13008: | | | | | 
Buse. | | | | | 
| | | | | 


See footnote at end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year ауегаке heights, in feet, of-- 
Soil name and | | | 1 = 752207 22720226 


шар Symbol | <8 | 6-15 | 16=25 | 26-35 | >35 
| | | | 
| Golden willow----- |Eastern 
cottonwood. 


| 
Black Hills | 
Spruce, blue | 
spruce, green | 
ash, eastern | 
redcedar. | 
| 

| 

| 

| 

| 


| 

| 

--- Redosier dogwood, | 

| ponderosa pine, | | 

| common | | 

| сћокесћеггу, | | 

| Siberian | | 

| peashrub, | | 

| Tatarian | | 

| honeysuckle, | | 

| American plum. | | 
1188: | | 

Wyndmere--------- | | Golden willow----- | Eastern 

| | cottonwood, 
| | 
| 
| 


een ash, Black 
1118 spruce. 


Redosier dogwood, 
ропдегова pine, 
American plum, 
Tatarian 


mu 


| 

| 

| 
| honeysuckle, 
| еавбегп гедседаг, | 
| Peking | | 
| cotoneaster, | | 
| common | | 
| сћокесћеггу, | | 
| Siberian | | 
| peashrub. | | 

| Golden willow----- | Eastern 

cottonwood. 


Siberian 
crabapple, green 
ash, Black Hills 
spruce. 


Lilac, redosier 
dogwood, eastern 
redcedar, 
American plum, 
common 
сћокесћеггу, 
Siberian 
peashrub, 
Tatarían 
honeysuckle. 


Tiffany---------- 


Golden willow----- | Eastern 
cottonwood. 


een ash, Black 
1118 spruce. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
Tatarian | 
honeysuckle, | 
ропдегова ріпе, | 
Peking | 
cotoneaster, | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


em 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| | 
| | 
| | 
| | 
| redosier dogwood, | 
| еазбегп гейседаг, 

| common | 
| спокеспеггу, | 
| Siberian | 
| peashrub, | 
| American plum. | 
| Golden willow----- | Eastern 

| cottonwood. 
| 

| 

| 

| 

| 

| 

| 


бгееп авһ, 
Siberian 
crabapple, Black 
Hills spruce. 


Eastern redcedar, 
common | 
chokecherry, 
lilac, Tatarian | 
honeysuckle, 
redosier dogwood, 

Siberian | 
peashrub, | 
American plum. | 


See footnote at end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
Soll name and | 


| 
тар symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| 
м i ч 


| 
173%: 
Gilyndon---------- Golden willow----- | Eastern 
chokecherry, Spruce, green cottonwood. 


| 
| 
Common |Black Hillis 
| 
| ash. 


American plum, 
ponderosa pine, 
Siberian 
peashrub, Peking 
cotoneaster, 
eastern гедседаг, | 
Tatarian 
honeysuckle, 
redosier dogwood 


Golden willow----- | Eastern 


Lilac, redosier | Siberian 
cottonwood. 


dogwood, eastern crabapple, green 
redcedar, | ash, Black Hills 
American plum, | spruce. 

common | 


Tiffany---------- 


сһокеслеггу, 
Siberian 
peashrub, | 
Tatarian 
honeysuckle. 


199D. 
Miranda Variant 


226*: 
Bearden---------- Golden willow----- | Eastern 


Недовїег dogwood, 3 
cottonwood. 


ponderosa pine, 
eastern redcedar, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Green ash, Black 
| 

| common 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


р 
Hills spruce. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

chokecherry, | 

Siberian | 
peashrub, 

Tatarian | 

honeysuckle, | 

American plum, | 

Peking | 

cotoneaster. | 

| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Реге11а---------- Siberian Golden willow----- | Eastern 


cottonwood. 


Lilac, redosier 
dogwood, eastern crabapple, green 
гедседаг, common ash, Black Hills 
chokecherry, spruce. 

Siberian 
peashrub, | 
Tatarian 
honeysuckle, 
American plum. 


Siberian peashrub,|Siberian elm, 
silver ` green ash, 
buffaloberry. | Russian-olive. 


Bearden | 

| 

| 

401%: 

Aberdeen--------- | Tatarian 
honeysuckle, 


Peking 
cotoneaster. 


Russian-olive, Green ash, 
common hackberry,| ponderosa pine, 
eastern redcedar,| Siberian elm, 
silver | Siberian 
buffaloberry, crabapple. 
Siberian 
peashrub, lilac. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 


132 Soil зимеу 


TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 


Soil name and 


| 
тар Symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
> 
| 
101% | 
Nutley----------- ІТабагіап Russian-olive, Green ash, === x 


peashrub, lilac. 
| 人 


* See description of the map unit for composition and behavior characteristics of the map unit. 


| | | | 
| | | | 
| | | | 
| honeysuckle, | eastern redcedar,| Siberian eim, | | 
| Peking | common | ponderosa pine, | | 
| cotoneaster. | сћокесћеггу, | .Siberian | | 
| | silver | crabapple. | | 
| | buffaloberry, | | | 
| | Siberian | | 
| | peashrub, lilac. | | | 
402%; | | | | | 
Exline. | | | | | 
Aberdeen--------- |Tatarian |Russian-olive, iGreen ash, | --- | --- 
| honeysuckle, | common hackberry,| ponderosa pine, | | 
| Peking | eastern redcedar,| Siberian elm, | | 
| собопеавбег. | silver | Siberian | | 
| | buffaloberry, | erabapple. | 
| | Siberian | | | 
| | | | | 


Grand Forks County, North 


[Some terms that describe restrictive soil features аге defined in the Glossary. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and 
map symbol 


Dakota 


TABLE 7.--RECREATIONAL DEVELOPMENT 


| Сатр агеав 


| Ріспіс агеав 


| Playgrounds 


133 


See text for definitions of 


| Paths and trails 
| 
| 


| 
ا‎ O IFI nc 


23%: 


| Severe: 
| ponding. 


| Severe: 
| wetness. 


| Severe: 
| ponding. 


| 
| Severe: 
| ponding. 


| Severe: 
| floods, 
| wetness. 


| 

| Зеуеге: 

| ponding, 

| too clayey, 

| peres slowly. 


ጃክ መመመ መው መመመ መመ መመመ 


| 
Бы 22 
| 


|Moderate: 
| slope. 


| 
Базы SS 
| 


| Зеуеге: 
| slope. 


| S11ght--------------- 
| 

| Зеуеге: 

| ponding, 

| excess salt. 
|Slight--------------- 
| 

|Moderate: 


| wetness, 

| peres slowly. 
! 

| 


| Severe: 
| excess sodium. 


| Severe: 


See footnote at end of table. 


| Severe: 


| ponding. 


Moderate: 
wetness. 


| 

| 

| 

| 

| Severe: 

| excess humus, 
| ponding. 
| Severe: 

| ponding. 
13 

| 

| 

| 

| 

| 

| 

| 


беуеге: 
ponding, 

too clayey, 
peres slowly. 


iesus esae maed mem 


| 
Ба ERI 
| 


|Moderate: 
| slope. 


|Slight ызаны тады መመመ 
| 


| Severe: 
| slope. 


| S1ight--------------- 
| 
| 


|Severe: 
| ponding, 
| excess salt. 


ENDE —— 


Moderate: 
wetness, 
peres slowly. 


e 
excess sodium. 


хсевв sodium. 


| 

| 

| 

| 

| 

| 

| Severe: 
| 

| 

| Severe: 
| е 

| 


| 
| Severe: 
| ponding. 


Severe: 
wetness. 


Severe: 
excess humus, 
ponding. 


| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| ponding. 
|Severe: 

| wetness. 
| 

| 

| 

| 

| 

| 


беуеге: 
ponding, 

too clayey, 
peres slowly. 


[Slight па ава — 


|Moderate: 
| slope. 
| 


| 
|Severe: 
| slope. 
| 


|Moderate: 
| slope. 
| 


| 
| Severe: 
| 83656. 


|Moderate: 
| slope. 
| 


| Severe: 

| ponding, 

| excess salt. 
| 


ихсэн 


Модегађе: 
slope, 
wetness, 
percs slowly. 


Severe: 
excess sodium. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| excess sodium. 
| 

| Moderate: 

| slope. 


| 
| Severe: 
| ponding. 


Moderate: 
wetness. 


Severe: 
excess humus. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
too clayey, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 


ለኤ 


Slight. 


| 

| 

| 

| 
ан 
| 
ክሪ 
| 


| Moderate: 
| Slope. 


Slight. 
| 
| 


| Severe: 
ponding, 
| erodes easily. 


Slight. 


Moderate: 
wetness. 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Camp areas | Ріспіс агеав І Playgrounds | Paths and trails 


map symbol 


| | | 
23B*: | | ! | 
Cresbard------------- | Severe: |Severe | Severe: |Slight. 
| excess sodium. | excess sodium. | excess sodium. | 
25-------------------. | S11ght----------.- |S11ght------------ [311ght----------—- |Slight. 
Overly | | | | 
| | | | 
26%; | | 
Bearden-------------- | Moderate: | Moderate: | Moderate: | Moderate: 
| wetness, | wetness, | wetness, | wetness. 
| регсв slowly. | peres slowly. | peres slowly. | 
| 
Overly--------------- | 311ght------------ | S131ght------------ | Moderate: | S1ight. 
| | | slope. | 
29-------------------- | Severe: | Slight------------ |Moderate: | Sight 
Velva | floods. | | floods. | 
| | | 
30-------------------- [S1ight---— Slight------------ | Moderate: [Slight. 
Walsh | | | small stones. | 
| | 
35-------------------- | Severe: |Severe: | Severe: | Severe 
Rauville | floods, | wetness. | wetness, | wetness. 
| wetness. | floods. | 
| 
39%; | | | 
Vallers-------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге 
| floods, wetness, | wetness, | wetness. 
| wetness, | excess salt. | excess salt. | 
| excess salt. | | | 
| | 
Manfred-------------- | Severe: |Severe: | Severe: | Severe 
| ponding, | ponding, | ponding, | ponding. 
| excess sodium. | excess sodium. | excess sodium. 
| | | 
41*: | | | | 
Веагдеп-------------- | Severe: | Severe: | Severe: | Severe: 
| too clayey. | too clayey. | too с1ауеу. | too с1ауеу. 
| | | | 
Реге11а-------------- | Зеуеге: | Зеуеге: | Зеуеге: [Severe 
| ponding, | ponding, | too clayey, | ponding, 
| too clayey. | too clayey. | ponding. | too clayey. 
| | | 
42-------------------- |Moderate: |Moderate: |Moderate: |Модегађе; 
Nutley | регсв slowly, | too с1ауеу, | peres slowly. | too с1ауеу. 
| too clayey. | peres slowly. | | 
| | | 
43В------------------- | Severe: |Модегађе: |Severe: |Moderate: 
Cashel | floods, | wetness. | wetness. | wetness. 
| wetness. | | | 
| | | | 
ЦҘЕ------------------- | Зеуеге: |Severe: | Зеуеге: |Moderate: 
Cashel | floods, | slope. | slope, | wetness, 
| slope, | | wetness. | slope. 
| wetness. | | 
45----................ | Severe: | Moderate: | Moderate: | Moderate: 
Wahpeton | floods. | too clayey. | slope, | too clayey. 
| | | too clayey, | 
| | | floods. | 
Ц6-------------------- | Severe: | Slight------------ |Moderate: |Slight. 
LaDelle | floods. | | floods. | 
| 
ق‎ |Moderate: |Moderate ІМодегабе: | S1ight. 
Wyndmere | wetness. | wetness. | wetness. | 
| | 


See footnote at end of table. 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Сатр агеав 
| 


map symbol 


| Picnic areas 


| Playgrounds 


135 


| Paths and trails 
| 


| 
=s‏ و ی п р А‏ ا نے کچ و 
| | 


50В------------------- |S11ght--------------- 
Hecla | 
| 
51B* | 
Hecla---------------- | S1ight-----.--------- 
| 
Maddock-------------- | S311ght--------------- 
| 
5lE------------------- | Зеуеге: 
Маддоск | slope. 
53-------------------- | Severe: 
Hamar | wetness. 
5 98-ጮመመመመመመመመመሙመመመመመመመሙ | S1ight------------.-- 
Embden 1 
| 
55-----------2-2-------- | Severe 
Tiffany | ponding. 
59-------------------- | S11ght--------------- 
Towner | 
| 
60-------------------- | S1ight--------------- 
Grimstad І 
| 
62-------------------- | Severe: 
Rockwell | ponding. 
| 
64-------------------- |Severe: 
Antler wetness. 
| 
65-------------------- беуеге: 
Antler wetness, 
| excess salt. 
61-------------------- | Зеуеге: 
Gilby | wetness. 
| 
| 
тою; 
Antler--------------- | Зеуеге: 
wetness, 
| excess salt. 
Топка---------------- | Severe: 
| ponding. 
| 
115: | 
Hamerly-------------- | Moderate: 
| wetness, 


| peres slowly. 


Tonka---------------- |Земеге: 

| ponding. 
Tg-------------------- | S11ght-----------.---. 
Gardena 
73-------------------- | S131ght--------------- 
Glyndon 


See footnote at end of table. 


| 

|Severe: 

| slope. 

| 

|Severe: 

| wetness. 


|S1ignt------------ 
| 


| 
|Severe: 
| ponding. 


| —— 


| 
ከ po 5425-2585 


| 
| Severe: 
| ponding. 


Moderate: 
wetness, 
percs slowly. 


excess salt. 


Moderate: 
wetness, 
peres slowly. 


Е salt. 


Moderate: 
wetness, 
peres slowly. 


Severe: 


| 
| 
| 
| 
| 
|5е 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 


| 
| Moderate: 
| slope. 


| 
|Moderate: 
| slope. 


|Moderate: 
| slope. 


| Severe: 

| slope. 

| 

| Severe: 

| wetness. 


| Moderate: 
| slope. 
| 


|Severe: 
| ponding. 
| 


| Moderate: 
| slope. 


| 
a መመመ መመመ 


| 
| Severe: 
| ponding. 


|Severe: 

| wetness. 
| 

| 

| Severe: 

| wetness, 

| excess salt. 
|Severe: 

| wetness. 

| 

| 

| 

| Severe: 


| wetness, 
excess salt. 


| 

| 

| 

| 

| 

| Moderate: 

| slope, 

| wetness, 

| percs slowly. 
| 
| 


Wetness, 


Severe: 


| 
| 
| 
| 
| 
| 
|| 
| 
| 
| 
| 
| 
| 
| 
|5е 
! 
| 
| 
| 
| 
| 
| ponding. 
| 


Галь, 


| 

ады 

| 

| Severe: 

| ponding. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
ponding. 


| Slight. 
| 


| 
|Slight. 
| 
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5011 папе апа | 
пар вутрој 


16-------------------- |Зеџеге: 
Вогцр | wetness. 
?85* 
Zell----------------- | S1ight--------- 
| 
багдепа-------------- jore --------- 
| 
786* | 
Zell----------------- | Slight--------- 
| 
Gardena-------------- pue --------- 
| 
798% | 
Zell----------------- | S1ight--------- 
LaDelie-------------- | S11ght--------- 
| 
| 
T9c* | 
Zell----------------- | S1ight--------- 
| 
LaDelle-------------- |... --------- 
| 
T9D*: | 
Zell----------------- | Moderate: 
| slope. 
LaDelle-------------- [Erden ---------- 
| 
8ኣ*፡ 
Wyndmere------------- |Moderate: 
| wetness. 
Embden--------------- | S11ght--------- 
| 
86-------------------- [S11ght--------- 
Divide | 
| 
87-------------------- | Severe: 
Marysland | ponding. 
89, 89В--------------- | Slight--------- 
Renshaw | 
90В------------------- | Slight--------- 
Arvilla 
93-------------------- |5116һ%--------- 
Inkster 
| 
9це, і 
Pits | 
| 
95-------------------- | Severe: 
Ojata | wetness, 


| excess salt. 
| 


See footnote аб end of table. 


Camp areas 


| Ріспіс агеав 
| 
| 


| Moderate: 
| wetness. 


| 
| 
|Мойегабе: 
| slope. 


Moderate: 
wetness. 


| 
| 
| 
| 


| 
| Severe: 
| ponding. 


Severe: 
wetness, 
excess salt. 


TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


| Playgrounds 
| 
| 


| Severe: 
| wetness. 


| 
| Moderate: 
| 8lope. 


| Moderate: 
| slope. 


| 
| Severe: 
| slope. 


| Moderate: 
| slope. 


| Moderate: 
| slope. 


|Moderate: 
| з1оре. 


| 
| Severe: 
| slope. 


| Moderate: 
| 8lope. 


| 
| Severe: 
| slope. 


|Модегађе: 
| slope. 


| 
|Мойегабе: 
| wetness. 


| 
| S1ight--------------- 


| Moderate: 
| slope. 


| Severe: 
| ponding. 
| 


| Moderate: 
| slope. 


| 
|Moderate: 
| slope. 

| 


їй ИАН 


Зеуеге: 
wetness, 
excess salt. 


Soil survey 


| Paths and trails 
Moderate: 

wetness. 

Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


|Slight. 

| 

еве, 

| 

|Severe: 

| ponding. 


Slight. 


| 
| 
| 
| 
а 


|Slight. 


| 

| 

| 

| 

| Severe: 
| wetness. 
| 

| 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | 
map symbol 


Camp areas 


| Ріспіс агеав 


| Playgrounds 
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| Paths and trails 
| 
| 


一 -一 


| 


960%; 
Sioux---------------- |Moderate: 
| Blope. 
Barnes--------------- | Moderate: 
| slope. 
97р------------------- |Модегабе: 
Sioux | вјоре. 
98Е%: | 
Ейде1еу-------------- |Moderate: 
| Slope. 
Kloten--------------- | Severe: 
| slope, 
| depth бо госк. 
99%: | 
Сауоцг--------------- | Зеуеге: 
| excess sodium. 
Miranda-------------- | Severe: 
| excess sodium. 
| 
126------------------- |Модегабе: 
Веагдеп | мебпевв, 
| peres slowly. 
130B*: 
Svea----------------- | Slight------------ 
Buse----------------- | S11ght------------ 
| 
| 
13009 | 
Виве--------------... | S1ight------------ 
Svea----------------- | Slight------------ 
| 
1485; 
Wyndmere------------- |Moderate: 
| wetness. 
Tiffany-------------- | Severe: 
| ponding. 
171%; | 
Antler--------------- | Severe: 
| wetness. 
| 
| 
Tonka---------------- | Severe: 
| ponding. 
173%: | 
Glyndon-------- ------ | S1ight------------ 
Tiffany-------------- | Severe: 
| ponding. 
199D------------------ | Severe: 


Miranda Variant | регсв slowly. 


See footnote at end of table. 


Moderate: 
8lope. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 

excess sodium. 
Severe: 
excess sodium. 


Moderate: 
wetness, 
peres slowly. 


| 
а-ы лы л сызы кошы 


| 
[Slight ——À መመመ መመ 


| 
[errant и 


|Moderate: 
| wetness. 


| 

| 

| 

| Moderate: 

| wetness, 

| percs slowly. 
| 

| 

| 


| 
18116һ%------------ 
| 


| Severe: 

| ponding. 
|Severe: 

| регев slowly. 
| 


беуеге: 
S 


вјор ре, 
depth to rock. 


Severe: 
exeess sodium. 


Severe: 
excess sodium. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
15 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 

| wetness, 

| peres slowly. 
| 

|Moderate: 

| slope. 


|Moderate: 

| slope, 

| small stones. 
| 

| 

| Severe: 

| slope. 


|Moderate: 
| slope. 


|Moderate: 
| wetness. 
| 

| Severe: 

| ponding. 
| 


| Severe: 
wetness. 
| 


беуеге: 
| ponding. 


Severe: 
| ponding. 


| Severe: 
Blope, 
| percs slowly. 


| 
Slight------------ 
| 


Slight. 
Slight. 


Slight. 


Slight. 


Moderate: 
slope. 


Severe: 


е 
erodes easily. 


Slight. 


Moderate: 
wetness. 


Slight. 


Slight. 


Slight. 


Slight. 


Severe: 
ponding. 


Moderate: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Шыда 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| ponding. 


| 
ከ 


| Зеуеге: 
| ponding. 
| S1ight. 
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тар Symbol 


TABLE T.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


Picnic areas 


| Playgrounds 


Soil survey 


| Paths and trails 
| 


Е 


226%: 
Веагйеп-------------- 


401%: 


402%: 
Exline--------------- 


Aberdeen------------- 


| 
|Moderate: 


wetness, 
percs slowly. 


|Severe: 


ponding. 


lSevere: 


excess salt. 


| Severe: 


ехсевв sodium. 


| Moderate: 


peres slowly, 
too clayey. 


| Severe: 


excess sodium. 


| Severe: 


excess sodium. 


|Модегабе: 
| wetness, 
peres slowly. 


| Severe: 
| ponding. 


| Severe: 
ехсева ва1%. 


| severe: 
| excess sodium. 


Moderate: 
too clayey, 
регсв slowly. 


excess sodium. 


Severe: 


| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| excess sodium. 


Moderate: 
wetness, 
percs slowly. 


Severe: 
ponding. 


Severe: 
excess salt. 
vere: 


e 
excess sodium. 


Moderate: 
peres slowly. 


vere: 
xcess8 sodium. 


о Ф 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|8 
| 
| 
| 
| 
|| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
|Moderate: 

wetness. 


|Severe: 

ponding. 
| Moderate: 
| wetness. 


Slight. 


Moderate: 
| too clayey. 


| Moderate: 
too clayey. 


IS1ight. 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Grand Forks County, North Dakota 139 


TABLE 8.--WILDLIFE HABITAT POTENTIALS 


[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
Soil was not rated] 


Potentíal for habitat elements [Potential as habitat Ғог-- 
Soil name and | | | | 
тар symbol | Grain and |Grasses and |9114 herbaceous|Shrubs|Wetland| Shallow | Openland | Wetland 
አል crops | legumes | plants | |plants |мабег агеав| wildlife | wildlife 


| | | | | 
دجي ي ر‎ обро ول‎ eS ы. ш лэ 
| | | | | | | | 
2------------------ |Мегу poor |Роог | Poor |Роог [Good | Good | Poor |Good. 
Parnell | | | | | | | | 
| | | | | | | | 
------------------ |Роог [Fair |Fair [Fair 1066 [Good | Fair | Good. 
pM በሼ 3 ME ee. 18-13 
4------------------ | Fair | Fair | Good |Fair  |Good |боод | Fair |0694. 
| | | | | | | | 
B------------------ | Good [боса | --- | --- 10664 |Good [Good | Good. 
Colvin | | | | | | | | 
| | | | | | | | 
10----------------- | Poor | Poor | Fair | --- [Fair | Fair | Poor | Fair. 
Lamoure | | | | | | | | 
| | | | | | | | 
Jasa ን... ан |Роог ІРоог | Poor |Poor 1000 | Good |Роог Ідоса. 
Боугау | | | | | | | | 
| | | | | | | | 
12----------------- |боод [Good [Good [Good |Poor | Poor {боса |Poor. 
Svea | | | | | | | | 
| | | | | | | | 
13В---------------- |боод | Good | Good [Fair  |Poor [Very poor [Good |Уегу poor. 
Barnes | | | | | | 
| | | | | | | | 
15р% | | | | | | | | 
Виве-------------- | Fair |Fair |Fair |Fair |Very [Very poor |Fair Very poor. 
| | | | | роог. | | 
| | | | | | | | 
Svea-------------- ide [ооо | Ше ከ very poor joes pore poor. 
15E*: | | | | | | | 
Buse-------------- | Poor | Poor | Fair [Fair |Very ІМегу poor |Poor |Уегу poor. 
| | | | роог. | | | 
| | | | | | | 
Зуеа-------------- 19694 ም Шар |. Қызды | роог Бы Уегу роог. 
16---------------- |Very poor [Very poor | Poor Very 10666 | Good |Уегу poor |Good. 
Lallie | | | popř | | | 
11----------------- | Good {Good [Good [Fair |Роог | Poor | Good |Роог. 
Vang | | | | | 
| | | | | | | 
19----------------- | Good | Good [боса [Fair |Fair Poor | Good |Роог. 
Hamerly | | | | 
| | | | | | 
23%: | | | | | | | 
Cresbard---------- | Good | Fair | Good --- {Very Very poor 106604 |Very poor. 
| | | | роог. | | 
| | | | | | | 
Cavour------------ | Poor | Poor | Poor | --- |Уегу Very poor |Роог iVery poor. 
| | | | | роог. | | 
| | | | | | 
23858: | | | | | | | | 
Вагпев------------ эж Бан 10068 pue аа Very poor |Good (very poor 
Cresbard---------- | Fair | Fair |Good | === {Very [Меру poor |Fair |Very poor. 
| | | | | poor. | | | 
| | | | | | | | 
25----------------- | Good | Good [Good {Fair |Роог | Poor | Good | Poor. 
Overly | | | | | | | | 
| | | | | | | | 
26%; | | | | | | | | 
Веагдйеп----------- |Good ee ах poe а ሁማ 11598 бі 


See footnote at end of table. 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements Potential as habitat for-- 
Soil name and 


| 

map symbol | Grain and |Grasses and |Wild herbaceous|Shrubs|Wetland| Shallow | Openland | Wetland 
| сгорв | legumes | plants | |plants |water areas| wildlife | wildlife 
| | | | | | | | 

268: | | | | | | | | 
Overly------------ [ong үе (0564 Шаш | өөс 28 (2553 d oor. 

29----------------- | разг | Good | Fair |Good [Poor [Very poor [Fair |Мегу poor. 
Velva | | | | | | | | 

| | | | | | | | 

30----------------- [Good | Good | Fair |Fair |Роог |Уегу poor 10006 |Very poor. 
Walsh | | | | | | | | 

| | | | | | | | 

35----------------- [Very poor [Poor |Fair | --- |Fair Fair [Very poor |Fair. 
Rauville | | | | | | | | 

| | | | | | | | 

39%; | | | | | | | | 
Vallers----------- lret цэн ery poor КОМА ከ 11529 acd | Good. 
Manfred----------- 27 [коор зэр шэн [ооа | бозо [коор 1А ood. 

DLE | | | | | | | 
Bearden----------- | Good (5988 ከ та | ከመ [Feed [Fates 
Perella----------- Бе ከ 19093 x 28 7 | mom 

42--............... |боод | Fair | Fair | --- |Роог [Very poor |Fair |Very poor. 
Nutley | | | | | | | | 

| | | | | | | | 
43В---------------- | Good | Good {Fair [Poor |Poor | Fair | Fair |Poor. 
Cashel | | | | | | | | 

| | | | | | | | 
4ҘЕ---------------- |Роог | Fair [Good [Good |Very [Very poor [Fair ІМегу poor. 
а | | | MEM iU | | 

15--------....... |Good |Good [Fair {Poor [Poor |Poor |Pair [Роог. 
Wahpeton | | | | | | | | 

| | | | | | | | 

46----------------- | Good [Good |Fair | --- Very  |Very poor {Good |Very poor. 
LaDelle | | | | | poor. | | | 

48----------------- |Fair |Good |бооа (Fair |Fair |Poor [Good | Poor. 
Wyndmere | | | | | | | | 

| | | | | | | | 

50В---------------- | Fair | оса | Good | --- Fair [Very poor 10006 |Уегу роог. 
Нес1а | | | | | | | | 
| | | | | | | | 

51B*: | | | | | | | | 

Hecla------------- | Fair [Good 500 | --- [ከው Цаг роог ከ |Уегу роог. 
| | 
Maddock----------- (таар е (3888 нээ |. Шы poor ас Ше; poor. 
51Е---------------- | Poor | Fair |Good |Fair {Very |Уегу poor |Fair |Very poor. 
NEN MEE | М ለ ME 

53----------------- |Роог [Good |Fair | --- [Разг |Pair [Fair |Fair. 

Hamar | | | | | | | | 

| | | | | | | | 
5ДВ---------------- | Fair | Good |Good {Fair |Poor |Мегу poor |Good |Very poor. 
Embden | | | | | | | | 

| | | | | | | | 

азалы ምደር ጀመ |Good |Good |Good |Fair 10664 | Fair |боод | Fair. 

Tiffany | | | | | | | | 

| | | | | | | | 

59----------------- [Fair [Good [Good [Fair |Poor {Poor |аоод |Роог. 

Towner | | | | | | | | 

| | | | | ! | | 
62ዐ--=ሯ= መመመ መመመመመመ | Fair [Good |Fair | --- |Fair Fair | Fair | Fair. 
Grimatad | | | | | | | | 


See footnote at end of table. 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 


| Potential for habitat elements [Potential as habitat for-- 
Soil name and | | | | | 


| 
map ‘symbol | Grain and |Grasses and |Wild herbaceous|Shrubs|Wetland| Shallow | Openland | Wetland 
із сгорв | legumes | plants | |plants pi areas| wildlife | wildlife 
| | 
| | | | | | | | 
баны аша | Fair | Fair | Good |Fair |Good {Good | Fair Good. 
Rockwell [ І | | | | | І 
! | | | | | | | 
64----------------- |Good | Good |доод |Fair Fair | Fair |Good |Fair. 
Antler | | | | | | | | 
| | | | | | | | 
65----------------- | Fair | Fair | Poor |Fair |Fair | Fair | Fair | Fair. 
Antler | | | | | | | | 
| | | | | | | | 
67----------------- | Good |доод | Good [Fair |Fair | Fair | Good |кајг. 
Gilby | | | | | | | | 
| | | | | | | | 
70%: | | | ! | | | | 
Апб1ег------------ [Fair Ше ТҮЗДЕ [ets аар я ны |кајг. 
| 
Tonka------------- | Good Я አሰር (зар an | [sped |9904» 
71%: | | | | | | | | 
Hamerly----------- | Good ከ | Good а [ате peor አይ አደር 
| 
Tonka------------- ርክ зде Шаа ከማ (3888 yore ин шээж 
72----------------- | Good [Good | Good |Fair |Роог | Poor |боод |Роог. 
Gardena | | | | | | | | 
| | | | | | | | 
13----------------- | Good | оса | Good |Fair [Poor |Роог |Good |Роог. 
ME MEE тм es Е 
16----------------- | Fair | Fair | Fair |Fair 10669 | Good | Fair |Good. 
Borup | | | | | | | | 
| | | | | | | ! 
7858: | | | | | | | || 
Zell-------------- | Poor | Fair | Fair | “መሙ |Үегу |Мегу poor [Poor |Мегу poor. 
| | | | | роог. | | | 
| | | | | | | | 
Gardena----------- | Good ооа ааа |... [кооп |. ica EN 
1808: | | | | | | | | 
Zell-------------- | Poor | Fair | Fair | --- |Very [Very poor |Poor |Very poor. 
| | | | | роог. | | | 
| | | | | | | | 
багдепа----------- | Good шы lagon {Pair | ПЕ роог шин Meky poor. 
| 
T9B*, T9C*: | | | | | | | | 
Zell-------------- | Poor | Fair | Fair | “=> [Very |Уегу poor |Роог |Мегу роог. 
| | | | | роог. | | | 
| | | | | | | | 
LaDelle----------- | Good | Good [Good | --- [Very |Уегу poor |бооа |Уегу роог. 
| | | | | роог. | | | 
| | | | | | | | 
790%; | | | | | | | | 
2е11-------------- |Уегу poor |Fair | Fair | --- Very [Very poor |Very poor |Мегу poor. 
| | | | роог. | | | 
| | | | | | | | 
LaDelle----------- | Good {Good [Good | --- [Very |Уегу poor 10669 |Very poor. 
| | | | | роог. | | | 
| | | | | | | | 
Bus; | | | | | | | | 
Wyndmere---------- 27 {Good |Good |Fair ieee ከ. | [gne 
| | | 
Embden. | | | | | | | | 
| | | | | | | | 
86----------------- | Fair | Fair 1до04 [Fair |Fair [Very poor [Fair |Роог. 
Divide | | | | | | | | 
| | | | | | | | 
81----------------- |доод | Good | Fair |тајг [Good | оса [Fair |Good. 
Marysland | | | | | | | 


See footnote at end of table. 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 
Potential for habitat elements [Potential as habitat Ғог-- 
Soil name and | | | | | 
map symbol | Grain and iGrasses апа |Wild herbaceous|Shrubs|Wetland| Shallow | Орепіапа | Wetland 
lagen crops | legumes | plants | ከ. ከው SERE wildlife | wildlife 
| 
| | | | | | | 
89, 89В------------ |Роог | Fair Роог | --- [Very |Уегу poor {Poor |Very poor. 
Renshaw | | | | poor. | | | 
0В---------------- |Fair | Good |Fair |Poor |Very |Very poor |Fair |Уегу poor. 
Arvilla | | | | | ይ66፻. | | | 
| 
93----------------- | Fair | Good Good |Fair |Роог |Poor 1Good |Poor. 
Inkster | | | | | | 
| | | | 1 | | 
gue, | | | | | | | 
Pits | | | | | | | 
| | | | | | | 
95----------------- |Роог | Poor Very poor |Very Good [Good | Poor |Good. 
Ojata | | | poor. | | | 
| | | | | | | 
96D*: | | | | | | | 
Sioux------------- |Very poor |Уегу poor | Poor | --- [Very |Very poor |Уегу poor |Very poor. 
| | | роог. | | | 
| | | | | | 
Barnes------------ | Fair [Good [боса | Разг |Very |Уегу poor [Good |Уегу poor. 
| | | | роог. | | | 
| | | | | | | 
97D---------------- |Very poor |Уегу poor | Poor | == |Very |Уегу poor |Very poor |Very poor. 
Sioux | | | | | роог. | | | 
| | | | | | | | 
985*: | | | | | | | 
Edgeley----------- | Fair | Good 1Good |Fair |Very [Very poor |Good [Very poor. 
| | | | | poor. | | | 
| | | | | | | | 
Кіобеп------------ ІРоог |Роог | Fair |Fair |Very |Уегу poor  |Роог |Уегу роог. 
| | | | роог. | | 
| | | | | | | 
99%; | ! | | | | 
Cavour------------ | Poor |Poor | Poor | --- |Very [Very poor |Роог |Уегу poor. 
| | | | | роог. | | 
| | | | | | | 
Miranda----------- |Уегу poor [Very poor | Poor | --- {Very | Poor Very poor |Very poor. 
| | | | | роог. 
| | | | | | | 
126---------------- | Good |Good [Good [Fair |Еа1г [Fair Good Раіг. 
Веагдеп | | | | | | | 
| | | | | | 
130B* | | | | | | 
Svea-------------- ኤሄ | Good ረ laosa [Foor Poor |Good |Роог. 
| 
Виве-------------- цас Шах ээ [rete ከም |Уегу роог ined Very poor. 
1300* ] | | | 1 | | 
Buse-------------- | Fair | Good | Fair |вајг [Very |Уегу poor |Fair Very poor. 
| | | | | роог. | | | 
| | | | | | | 
Svea-------------- эн ከ. pam ከ [Peer Еш роог s INR poor. 
148%: | | | | | | | 
Wyndmere---------- | aide эж ас dod [коор 10995 |Роог. 
Tiffany----------- rate | Fair па ከ шаг иж эн Бен 
| 
171%: | | | | | | | | 
Antler------------ | Good ከ ከ Шай ee үг ም Шә 
Tonka------------- | Good | о ከን |Poor 106646 | Good |воод |Good. 
| | | | | 
173%: | | | | | | | 
Glyndon----------- oua ከ. ёо ар Нас ME eee pass 
pem 19004 а цаа | Fair [ree 


Tiffany----------- [ER 


See footnote at end of table. 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements [Potential as habitat Гог-- 


Soil name and | 
тар зутбој | Grain and |Grasses and |Wild herbaceous|Shrubs|Wetland| Shallow | Openland | Wetland 
ion crops | legumes | plants | pranta pene areas| wildlife | wildlife 
SS ah, — sI o aa S 
| | | | | || | | 
199D--------------- |Very poor |Уегу poor |Poor |Уегу  |Уегу |Роог Very poor |Very poor. 
Miranda Variant | | | | шаг poor. | | | 
226%; | | | | | | | 
Bearden----------- [Good |6054 ША r ከ ee pees ак 
Perella----------- | Good | Good [Good |Fair 19668 11596 aes ከ 
| | | | | 
Отоа одно ыы | Fair | Fair |Poor |Fair |Fair {Fair | Fair | Fair. 
Bearden | | | | | | | | 
| | | | | | | | 
401%: | | | | | | | 
Aberdeen---------- | Fair | Fair [боса | --- |Very |Роог | Fair |Very poor. 
| | | | poor. | | | 
| | | | | | | 
Nutley------------ lagoa ጨስ (Fate | --- Poor Ivery poor d ey poor. 
ኣ02*: | | | | | | | | 
Exline------------ |Уегу poor |Very poor |Very poor | --- |Very [Very poor |Уегу poor |Poor. 
| | | | | роог. | | | 
| | | | | | | | 
Aberdeen---------- | Fair | Fair | Good | <= [Very ЇРоог | Fair |Уегу poor. 
| | | | роог. | | | 
| | | | | | 


* Зее description of the map unit Рог composition and behavior characteristics of the map unit. 
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TABLE 9.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the 8011 was not rated] 


Local roads 
and streets 


Shallow | Dwellings | 


without | 


Dwellings | Small l 


Soil name and | f 
with . | commercial | 


2----------------- | Зеуеге 
Parnell | ponding. 
| 
| 
| 
3----------------- | Зеуеге: 
Уа11егв | ponding. 
| 
4----------------- | Severe: 
Arveson | cutbanks cave, 
| ponding. 
8----------------- | Severe: 
Colvin | ponding. 
| 
| 
10---------------- | Зеуеге: 
Lamoure | wetness. 
| 
| 
11---------------- | Severe: 
Роугау | ponding. 
| 
| 
| 
12---------------- |Moderate: 
Svea | wetness. 
| 
| 
13В--------------- | S11ght----------- 
Barnes | 
| 
150% 
Buse------------- |Moderate: 
| slope. 
| 
| 
| 
Syea------------- |Moderate: 
| wetness. 
| 
15E*: | 
Buse------------- | Severe: 
| slope. 
| 
Svea------------- |Модегађе: 
| wetness. 
| 
16---------------- | Severe: 
Lallie | ponding. 
| 
| 
| 
11---------------- |Severe: 
Vang | cutbanks cave. 
19---------------- | Severe: 
Hamerly | wetness. 


See footnote at end of table. 


Severe: 
ponding, 
shrink-swell. 


Severe: 


e 
ponding. 


Severe: 
ponding. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| ponding, 
| shrink-swell. 
| 

|Земеге: 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


floods, 
wetness. 


Severe: 
shrink-swell, 
ponding, 
low strength. 


Moderate: 
shrink-swell. 


| Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
Slope. 


Moderate: 


d 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Moderate: 
wetness, 


| 
| 
| 
| 
|| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| shrink-swell. 
| 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
floods, 
wetness. 


Severe: 
shrink-swell, 
ponding. 


Moderate: 
shrink-swell, 
wetness. 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| shrink-swell. 
| 

| 


Moderate: 
| slope, 
| shrink-swell. 


|Moderate: 
shrink-swell, 
| wetness. 


Severe: 


| slope. 


|Moderate: 
shrink-swell, 
wetness. 


| 

| Severe: 

| ponding, 
| shrink-swell. 


| 

| Severe: 

| wetness. 
| 

| 


ponding, 
Shrink-swell. 


Severe: 
ponding, 
Bhrink-swell. 


Severe: 
floods, 
| wetness. 


| 
Severe: 
| shrink-swell, 
ponding, 
| low strength. 


|Moderate: 
| shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell, 
slope. 


slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
ponding, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
рэн 
| 
| 
| 
| 
| 
| 
| 
| shrink-swell. 


| Slight-~-------- 
| 


| 

| Moderate: 

| wetness, 

| shrink-swell. 
| 


ponding, 
low strength, 
frost action. 


frost action, 
ponding. 


frost action, 
ponding. 


Severe: 

low strength, 
ponding, 
frost action. 


low strength, 
floods, 
frost action. 


ponding, 
low strength, 
shrink-swell. 


vere: 
ow strength. 


но 


Moderate: 
low strength, 
frost action. 


Moderate: 

low strength, 
slope, 

frost action. 


Severe: 
low strength. 


low strength, 
ponding, 
frost action. 


|Moderate: 
| frost action. 


| Severe: 

| frost action. 
| 

| 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Soil name and | 
map symbol | 


| Dwellings 
| without 


Dwellings 
with 


Local roads 
and streets 


| Small | 
commercial | 


| | basements | basements buildings | 


23%: 
Cresbard--------- |Moderate: 
| too clayey. 
| 
Cavour----------- IModerate: 
| too clayey. 
| 
23B* | 
Вагпев----------- |5112һ%5----------- 
| 
| 
Cresbard--------- | Moderate: 
| too clayey. 
| 
| 
25---------------- | Moderate: 
Оуегіу | too elayey. 
| 
| 
26%; | 
Bearden---------- | Severe: 
| wetness. 
| 
| 
Overly----------- |Moderate: 
| too clayey. 
| 
29---------------- |Moderate: 
Velva | floods. 
30---------------- | Moderate: 
Walsh | wetness. 
| 
| 
35---------------- | Severe: 
Rauville | eutbanks cave, 
| wetness. 
| 
39%: | 
Vallers---------- | Severe: 
| ponding. 
| 
Manf red---------- | Severe: 
| ponding. 
| 
| 
ців; | 
Bearden---------- | Severe: 
| wetness. 
| 
| 
Perella---------- | Severe: 
| ponding. 
| 
| 
| 
42---------------- |Moderate: 
too clayey. 


Nutley | 
| 


See footnote at end of table. 


Severe: 


ev 
shrink-swell. 


Severe: 


ev 
shrink-swell. 


| 
| 
| 
|" 
| 
| 
| 
| 
| 
| 


| Moderate: 

| shrink-swell. 
| 

| 

| Зеуеге: 
shrink-swell. 


Moderate: 


d 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Moderate: 
shrink-swell. 


Severe: 
floods, 
wetness. 


severe: 
ponding. 


Severe: 
ponding, 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 

Severe: 

ponding. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|. shrink-swell. 
| 


| 
| 
| 
| 
| 
| 
| 
"m 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 


d 
shrink-swell. 


Moderate: 


d 
shrink-swell. 


Moderate: 


d 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


Moderate: 


а 
shrink-swell. 


Severe: 
floods. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
floods, 
wetness. 


Severe: 
ponding. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 


ev 
shrink-swell. 


|Severe: 
| shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


|Severe: Severe: 

| shrink-swell. low strength, 
| shrink-swell. 
Moderate: Moderate: 


а 
shrink-swell. low strength, 


frost action. 


Severe: Severe: 
shrink-swell. low strength, 
shrink-swell. 

Moderate: Severe: 


shrink-swell. low strength, 


frost action. 


Severe: 
low strength, 
frost action. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
low strength, 
frost action. 


Moderate: 
Shrink-swell. 


Severe: e 
floods. floods. 
Moderate: Severe: 


shrink-swell. 


Severe: 
floods, low strength, 
wetness. wetness, 

floods. 
Severe: Severe: 
ponding. ponding, 
frost action. 
Severe: Severe: 
ponding, low strength, 
shrink-swell. ponding, 


frost action. 


Moderate: Severe: 
wetness, low strength, 
shrink-swell. frost action. 

Severe: Severe: 
ponding. low strength, 

ponding, 
frost action. 

Severe: Severe: 


shrink-swell. low strength, 


shrink-swell. 


- 22 == — 
< 
о 
5 
о 


І 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Зеуеге: 
| 
| 
|| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Small | 
commercial | 


Local roads 
and streets 


Dwellings | 
with 


Dwellings | 
without | 


Shallow | 
excavations | 


Soil name and | 
map symbol | 


| | basements | basements | buildings 
| 


| Зеуеге: 


E 


| 
| Severe: 
| wetness, 


| 

| 

| Зеуеге: 

| мебпезв, 
| в1оре. 


| Moderate: 


| too clayey, 


| floods. 
| 


|Moderate: 
| wetness, 
| floods. 
| 


| Severe: 
| cutbanks 
| wetness. 


| Зеуеге: 
| cutbanks 
| 


| Зеуеге: 

| eutbanks 
| slope. 

| 


| Severe: 
| wetness, 
| cutbanks 


| Severe: 
| eutbanks 


| Severe: 
| cutbanks 
| ponding. 


| Severe: 
| eutbanks 


|Moderate: 
| eutbanks 
| wetness, 


| Severe: 
| eutbanks 
| ponding. 


| Зеуеге: 
| wetness. 


| wetness. 


сауе, 


сауе. 


сауе. 


сауе. 


саме, 


саме. 


сауе. 


саме, 


cave, 


See footnote at end of table. 


| Severe: 
| floods, 
| wetness, 

| shrink-swell. 


floods, 
wetness, 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| floods, 
| 
| 
| 
| 
| 


уеге; 
etness. 


жо 


беуеге: 
floods, 
wetness. 


Severe: 
floods, 
wetness, 
slope. 


Severe: 
floods, 
shrink-swell. 


Severe: 


loods. 


"о 


Severe: 
wetness. 


| Moderate: 
| wetness. 


| Moderate: 
| wetness. 


| 
[Slight ። መመ cu 


Severe: 
slope. 


| 
| 
| 
| 
| 
| Severe: 

| wetness. 
| 

| Moderate: 
| wetness. 


| Severe: 
| ponding. 
| 


| Moderate: 

| wetness, 

| shrink-swell. 
| 


|Moderate: 
| wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


floods, 
wetness, 
shrink-swell. 


|Severe: 


floods, 
wetness, 
shrink-swell. 


floods, 


Moderate: 


wetness. 


|Moderate: 


5 


Slope. 


Severe: 


Slope. 


evere: 
wetness. 


Severe: 


ponding. 


Severe: 


wetness. 


Severe: 


wetness. 


Severe: 
low strength, 
floods. 


Severe: 
low strength, 
slope, 
floods. 


low strength, 
floods, 
frost action. 


Severe: 

low strength, 
floods, 

frost action. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
Ere 
| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| frost action. 
| 

Moderate: 
| frost action. 


| 
Moderate: 
| frost action. 


| 
Slight. 


Severe: 
Slope. 


| 
| 
| 
| 
| 
| 
| Severe: 

| wetness. 

| 

|Moderate: 

| frost action. 


| Зеуеге: 
| ponding, 
| frost action. 


іМодегабе: 
| frost action. 


| 
|Moderate: 
| frost action. 


Severe: 
frost action, 
ponding. 


| 

| 

| 

| 

| 

| Зеуеге: 
| low strength, 
| frost action. 
| Severe: 

| frost асбіоп. 
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Soil name and 
map symbol 


70%: 
Antler--—--------- 


11%: 


12---------------- 
Gardena 


Gardena---------- 


T9B*, 790%: 


| 
Zell------------- 


LaDelle---------- 


848: 
Wyndmere--------- 


Embden----------- 


Divide 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 


| | basements | basements | buildings | 


|Severe: 
| wetness. 


|Severe: 
| ponding. 


| 
| 
|Модегађе: 
| wetness. 


| Severe: 
| eutbanks 


| Severe: 
| cutbanks 
| wetness. 


|Moderate: 
wetness. 
| 


Moderate: 
| wetness. 


Moderate: 
| slope. 


|Moderate: 
| wetness. 


| 

| 

| Severe: 

| cutbanks 
| wetness. 
| Severe: 

| cutbanks 


| Зеуеге: 
| cutbanks 


саме. 


саме, 


саме, 


саме. 


саме. 


See footnote at end of table. 


| Dwellings 
| without 


| 
| 
| Severe: 
| wetness. 


Severe: 
| ponding, 
| shrink-swell. 


| 
Moderate: 
| wetness, 
| shrink-swell. 


| Severe: 

| ponding, 

| Shrink-swell. 
| 


Severe: 
| wetness. 


|Sitgnt nocere. 


Moderate: 
shrink-swell. 


Moderate: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
wetness. 


Slight---------- 


Slight---------- 


| Dwellings 
! with 


Severe: 
wetness. 


Severe: 
ponding, 
'Sshrink-swell. 


Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


|Moderate: 
| wetness. 


|Moderate: 
| wetness. 
| 

| Severe: 

| wetness. 
| 

| 


| 
181166 НЕВИН 


| 
| 
|Moderate: 
| wetness. 


| 
|8116һ0---------- 
| 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
slope. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
wetness. 


|Moderate: 
| wetness. 


|Moderate: 
| wetness. 


| Small 
| commercial 


Severe: 
ponding, 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
ponding, 
shrink~-swell. 


|Moderate: 
| 81058. 


| 
|8፤48ከ5 —— 


| 

| 
|Мойегабе: 
| 81686. 


Moderate: 
вһгіпк-вме11. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
wetness. 


147 


| Local roads 
| and streets 


Severe: 
low strength, 
frost action. 


Severe: 

,low strength, 
ponding, 
frost action. 


Severe: 
frost action. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| Severe: 

| low strength, 
| ponding, 

| frost action. 
| Severe: 

| frost action. 
| 

|Severe: 

| frost action. 


Severe: 
low strength, 
frost action. 


|Severe: 
| frost action. 


Severe: 
low strength, 
frost action. 


low strength, 
frost action. 


Severe: 
low strength, 
| frost action. 


| 
| 
| 
| 
| 
Е 
| 
| 
| 
| 


| Severe: 
low strength, 
| frost action. 


| 
Severe: 
| frost action. 


Moderate: 
| frost action. 


| 

Moderate: 
| 1ow strength, 
| frost action. 


148 


5011 пате апа 
тар аутһо1 


99%: 
Cavour----------- 


Miranda---------- 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 


| cutbanks cave, 
| ponding. 
| 


| Severe: 


| сабрапкв cave. 
| 


| Severe: 


| cutbanks cave. 


| Severe: 
| cutbanks cave. 


| Зеуеге: 
| cutbanks cave. 


| Severe: 
| wetness. 


Severe: 
cutbanks cave. 


|Moderate: 
| slope. 


| cutbanks cave. 


| depth to rock, 


rock, 


|Модегабе: 
| too clayey. 


| мебпевв. 
| 
| 


| 
|Moderate: 
| wetness. 


See footnote at end of table. 


| Dwellings 


| without 
| basements 


vere: 
onding. 


чо 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell. 


|Moderate: 
| shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


|Moderate: 

| shrink-swell. 
| 

| 


shrink-swell, 


| Dwellings 
| with 
basements 


| 

| Severe: 

| ponding. 
| 


| 
[S1ight---------- 
| 
| Slight---------- 
! 


| 
|S1ight---------- 
| 


| 
|Moderate: 
wetness. 


1 

| 

| 

| 

| 

| Severe: 
| wetness. 
| 

| 

| 

| 
Moderate: 
Slope. 


| 
|Moderate: 

| slope, 

| shrink=swell. 
E 

| 


Moderate; 
slope. 


| 

| 

| 
|Moderate: 

|. depth to rock, 
| slope, 

| shrink-swell. 
| Severe: 

| depth to rock, 
slope, 


Mo 


| 
| 
| 
|Moderate: 

7 Shrink-swell. 


Moderate: 


d 
shrink-swell. 


Severe: 
wetness. 


Moderate: 
shrink-swell, 
wetness. 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Shrink-swell. 
| 


| Small 


| commercial 
| buildings 


| 

| Severe: 

| ponding. 
| 


| 
| S1ight---------- 
| 


|Moderate: 
| slope. 
| 


[S1ight---------- 
| 


Severe: 
wetness. 


Severe: 
8 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|| 
| 
| 
| 
| 
| 
| 


беуеге: 
впгіпк-внеї1. 


Moderate: 
shrink-swell. 


| 

| 

| 

| 

| 

| 

| 

| 

| Moderate: 

| wetness, 

| Shrink-swell. 
| 

IModerate: 

E: shrink-swell. 
I 

| 

| 

| 

| 


Moderate: 
shrink-swell, 
slope. 


| 
Slight---------- 


Soil survey 


| Local roads 


| and streets 


| 

| Severe: 

| frost action, 
| ponding. 


| S1ight. 
| 
| 
|S1ight. 
| 


| 
| S1ight. 
| 


| 
|Moderate: 
frost action. 


Severe: 

low strength, 
wetness, 
frost action. 


Moderate: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Модегађе: 

| low strength, 
| slope, | 
| frost action. 
|Moderate: 
slope. 


Severe: 
low strength. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
| 

| 

| 


беуеге: 
low strength, 
shrink-swell. 


Severe: 
low strength. 


| 

| 

| 

|| 

| 

| 

| Severe: 

| low strength, 
| frost action. 
| 

5 уеге: 

| 

| 

| 

| 

| 


е 
low strength. 


Moderate: 
low strength, 
frost action. 


Grand Forks County, Мопћ Dakota 


5011 name ала 
map symbol 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


! Shallow 
| excavations 


| Dwellings 
| without 


| Dwellings 
| with 


| Small, 
| commercial 


| Local roads 
| and streets 


149 


| | basements: | basements | buildings 


148%; 
Wyndmere--------- 


Tiffany---------- 


171%; 
Antler----------- 


173*: 
Glyndon---------- 


Tiffany---------- 


Miranda Variant 


226%: 
Bearden---------- 


Perella---------- 


Bearden 


401%: 
Aberdeen--------- 


Nutley----------- 


402%: 
Exline----------- 


| 
| 
| 
|Moderate: 
| wetness. 


| cutbanks 
| wetness. 


cave, 


|Severe: 
| cutbanks 
| ponding. 


cave, 


| Severe: 
| мебпевв. 


| Severe: 
| ponding. 


cave. 


| Severe: 
| cutbanks 
| ponding. 


cave, 


| Moderate: 

| depth to rock, 
| too clayey, 

| 81058. 


| Severe: 


| Ѕеуеге: 


| wetness. 


| 

| 

| Moderate: 

| too clayey, 
| wetness. 


| Moderate: 
| too clayey. 


| 

| 

|Moderate: 

| too clayey, 
| wetness. 


See footnote at end of table. 


|Moderate: 
| shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell, 


5 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
ponding. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 


ev 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| shrink-swell, 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Ж shrink-swell. 
| 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
wetness. 


Severe: 
wetness. 


vere: 
onding. 


до 


беуеге: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


| Moderate: 
| wetness. 


Severe: 
ponding. 


Severe: 


ሆ 
shrink-swell. 


አ ረን M 


заслаа! 


Moderate: 
wetness. 


Roc 


Moderate: 
wetness, 


| 
| 
І 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness, 


Severe: 
ponding, 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
ponding. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
shrink-swell. 


с 


еуеге: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
low strength, 
frost action. 


Severe: 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| frost action. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ponding, 
frost action. 


Severe: 
low strength, 
frost action. 


low strength, 
ponding, 
frost action. 
| 
| 
| Зеуеге: 

frost action. 


Severe: 

| ponding, 
frost action. 

| 


| Severe: 
| 1ow strength, 
вһгіпк-вие11. 


| Severe: 

low strength, 
| frost action. 
| Severe: 

low strength, 
ponding, 
frost action. 


Severe: 
low strength, 
frost action. 


| 

| 

| 

| 

| 

| 

| 

| 

| Зеуеге: 

| 1ow strength, 
| shrink-swell. 
| 

ЇЕ 

| 

| 

| 

| 

| 

| 

| 


low strength, 
Shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


150 Soil survey 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads 
map symbol | excavations | without | with | commercial | and streets 
| | basements basements buildings 
| | | | 
402»: | | | | | 
Aberdeen--------- | Moderate: | Зеуеге: |Moderate: |Severe: | Severe: 
| too clayey, | shrink-swell. | wetness. | shrink-swell. | low strength, 
| wetness. | | | shrink-swell. 


| 
| | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Grand Forks County, Мопћ Dakota 151 


TABLE 10.--5АМІТАВУ FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text Гог definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 
not rated] 


ponding. 


Soil name and [ Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill 
І | | | | 
2------------------- | Severe: |Severe: | Severe: | Зеуеге: | Роог: 
Рагпе11 | ponding, | ponding. | ponding, | ponding. | too clayey, 
| peres slowly. | | too clayey. | | hard to pack, 
| | | | | ponding. 
3------------------- | Severe |Severe: |Severe: | Severe: |Роог: 
Vallers | ponding, | ponding. | ponding. | ponding. | ponding. 
| peres slowly. | | ! | 
4----.............- | Severe: | Severe: | Зеуеге: | Severe: | Роог: 
Агуезоп | ponding, | ponding, | seepage, | seepage， | seepage, 
| poor filter. | seepage. | ponding, | ponding. | too sandy, 
| | | %оо вапду. | | ponding. 
8------------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Colvin | ponding, | ponding. | ponding. | ponding. | ponding. 
| регсв slowly. | | | | 
10------------------ | Зеуеге: | Зеуеге: | Зеуеге: | Severe: |Poor: 
Lamoure | fioods, | floods, | floods, | floods, | hard to pack, 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | 
ll------------------ | Severe: | Severe: | Severe: | Severe: |Poor: 
Dovray | peres slowly, | ponding. | too clayey, | ponding. | too clayey, 
| ponding. | | ponding。 | | hard to pack, 
| | | | | ponding. 
12------------------ | Severe: |Moderate: | Зеуеге: |Модегафе: | Fair: 
Svea | peres slowly. | seepage, | wetness. | wetness. | too clayey. 
| | wetness. | ! | 
13В----------------- | Severe: |Moderate: |Moderate: | Slight----------- {Fair: 
Barnes | peres slowly. | seepage, | too clayey. | | too clayey. 
| | slope. | | | 
| | | | | 
l5D*: | | | | | 
Buse--------------- | Severe: | Зеуеге: Moderate: | Moderate: | Fair 
| peres slowly. | slope. | slope, | slope. | too clayey, 
| | | too clayey. | | slope. 
Svea--------------- Severe: | Moderate: Severe: | Moderate: | Fair: 
| peres slowly. | slope, | wetness. | wetness. | too clayey. 
| веераке, | | 
| | мебпевв. | | | 
15Е#: | | | | 
Визе--------------- | Зеуеге: | Зеуеге: | Зеуеге: | Severe: ЇРоог: 
percs slowly, | slope. | slope. | slope. | siope. 
| slope. | | | | 
Зуеа--------------- | Зеуеге: | Moderate: | Severe: | Moderate: | Fair 
| peres slowly. | slope, | wetness. | wetness. | too clayey. 
| | seepage, | | | 
| | мебпевв. | | | 
| | | | | 
16------------------ | Severe: | Зеуеге: | Severe | Зеуеге |Роог 
Lallie | ponding, | ponding. | ponding, | ponding. | too clayey, 
percs slowly. | | too clayey. | | hard to раск, 
| | | | 


See footnote at end of table. 
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5011 папе апа 
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Hamerly 


23*: 


Cresbard--------- 


Cresbard--------- 


26%: 


35---------------- 


Rauville 


39*: 


Vallers---------- 


Manfred----------- 


цію; 


Веагдеп----------- 


TABLE 10.--SANITARY FACILITIES--Continued 


| Septic tank 
| absorption 
| fields 


| Severe: 
| wetness, 
| percs slowly. 


| 
| Severe: 


| регсв slowly. 


slowly. 


| percs slowly. 


slowly. 


“slowly. 


|Severe: 

| wetness, 

| percs slowly. 
| 


| Severe: 
| percs slowly. 


| Severe: 
| floods. 


|Moderate: 
| wetness, 
| регсв slowly. 


| Severe: 

| floods, 

| wetness, 

| регсв slowly. 


| Severe: 
| ponding, 
| peres slowly. 


ponding, 
peres slowly. 


| Severe: 
| wetness, 
| percs slowly. 


See footnote at end of table. 


| Sewage lagoon 
&reas 


vere: 
etness. 


zo 


Moderate: 
Seepage, 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
seepage, 
floods. 


Moderate: 
seepage, 
wetness. 


Severe: 
seepage, 
flooda, 
wetness. 


Severe: 
floods, 
ponding. 


Severe: 
ponding. 


Severe: 
wetness. 


| Trench 
| sanitary 
| landfill 


Severe: 
too sandy, 
seepage. 


| 
| 
| 
| 
| 
| 
|Severe: 

| wetness. 

| 

| 

| Severe: 

| excess sodium. 


| Severe: 
excess sodium. 


| 

| 

| 

| 

|Moderate: 

| too clayey. 
| 

| 

| 

| 


беуеге: 
excess sodium. 


|Moderate: 
| too clayey. 


severe: 
wetness. 


Moderate: 
too clayey. 


Severe: 
floods, 
seepage. 


Severe: 
wetness. 


Severe: 
floods, 
seepage, 
wetness. 


Severe: 
ponding. 


Severe: 
ponding, 
excess sodium. 


Severe: 
wetness. 


| Area 
| sanitary 
| landfill 


Moderate: 
wetness. 


| 
| Severe: 
floods, 
| wetness. 


| 
Severe: 
| ponding. 


Severe: 
ponding. 
е 


беуеге: 
wetness, 


Soil survey 


| Daily cover 
| for landfill 
| 


| 

|Poor: 

| too sandy, 

| seepage, 

| small stones. 
| 

| 

| 

| 


Fair: 
too clayey, 
wetness. 


|Poor: 
hard to pack, 
| excess sodium. 


| Poor: 
| hard to pack, 
| excess sodium. 


| 
| Fair: 
| too clayey. 


| 
| Poor: 

| hard to pack, 
excess sodium. 


Poor: 
| thin layer. 


| Fair: 
| too clayey, 
wetness. 


| Poor: 
thin layer. 


Qood. 


Fair: 
too clayey. 


ponding, 
excess sodium. 


Fair: 
too clayey, 
wetness. 


Grand Forks County, North Dakota 


TABLE 10.--SANITARY FACILITIES--Continued 


Soil name and | бербіс tank 


map symbol | absorption 
fields 
| 
118: | 
Реге11а------------ | Severe: 
| ponding, 
| peres slowly. 
h2--- | Severe: 
Nutley | peres slowly. 
| 
43В----------------- | Severe: 
Cashel | floods, 
wetness, 
| percs slowly. 
4ҘЕ----------------- | Severe: 
Савһе1 | floods, 
wetness, 
| percs slowly. 
Д5------------------ Severe: 
Wahpeton floods, 
| peres slowly. 
46------------------ | Зеуеге: 
LaDelle | floods. 
| 
ag------------.----- | Severe: 
Wyndmere | wetness. 
| 
| 
| 
50В----------------- | Severe: 
Hecla | wetness, 
| poor filter. 
| 
5189 | 
Hecla-------------- | Severe: 
| wetness, 
| poor filter. 
Maddock------------ | Severe: 
| poor filter. 
| 
| 
51Е----------------- | Зеуеге: 
Maddock | poor filter, 
| slope. 
| 
53------------------ | Severe: 
Натаг | wetness, 
| poor filter. 
| 
5ЦВ----------------- | Severe: 
Embden | wetness. 
| 
55------------------ |Severe: 
ponding. 


Tiffany | 
| 


See footnote at end of table. 


| Sewage lagoon 
| агеав 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
8lope, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
wetness, 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
ponding. 


| Trench 
sanitary 
| landfill 


| 
| 
|Severe: 
| ponding. 


| Зеуеге: 
| too elayey. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness, 
Slope. 


Severe: 
floods, 
too clayey. 


Severe: 
floods, 
wetness. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
wetness, 
seepage, 
too sandy. 


Severe: 
wetness, 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
wetness, 
seepage, 
too sandy. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
ponding. 


| Area 
| sanitary 
| landfill 


floods, 


Severe: 
floods, 
wetness, 
Slope. 


seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
wetness, 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
ponding. 


153 


| Daily cover 
| for landfill 
| 


| 

| 

| Poor: 
| ponding. 
| 

| Poor: 


| too clayey, 
| hard to pack. 


too clayey, 
hard to pack. 


too clayey, 
hard to pack, 
slope. 


too clayey, 

hard to pack. 
Poor: 
hard to pack. 


oor: 
too sandy. 


sandy. 


Poor: 

| seepage, 
too sandy. 

| 

Poor: 


| seepage, 
too sandy, 
| slope. 


Poor: 
wetness, 

| too sandy, 
seepage. 


|Fair: 
| too sandy. 
|Poor: 


| ponding. 
| 
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Soil name and 
map symbol 


71%: 
Hamerly------------ 


TABLE 10.--SANITARY FACILITIES--Continued 


| Septic tank 


| absorption 
fields 


| wetness, 
| peres slowly, 
| poor filter. 


| Зеуеге: 
| wetness, 
| роог filter。 


| Зеуеге: 
| ponding. 


| Зеуеге: 
| wetness, 
| peres slowly. 


| Severe: 
| wetness, 
| percs slowly. 


| wetness, 


| Severe: 
| wetness, 
| peres slowly. 


ponding, 
peres slowly. 


| Severe: 

| wetness, 

| peres slowly. 
| 


| Severe: 
| ponding, 
| peres slowly. 


| 
|Moderate: 
| wetness. 


| Severe: 
| wetness. 


| 
| 
| Severe: 
wetness, 

| poor filter. 


| 
| Moderate: 


регсв slowly. 


|Moderate: 
wetness. 


See footnote at end of table. 


| Severe: 
| seepage, 
| wetness. 


Severe: 
| seepage, 
wetness. 


Severe: 
| seepage, 
ponding. 


Severe: 
| wetness. 


| 
|Severe: 

seepage, 
| wetness. 


|Severe: 
| wetness. 


| 
Severe: 
| seepage, 


wetness. 
| 
Severe: 


| ponding. 


| 
| Severe: 

| wetness. 
| 

| 


Severe: 
| ponding. 


| Moderate: 
seepage, 
| wetness. 
|Severe: 

seepage, 
| wetness. 


| 
| Severe: 

| seepage, 
wetness. 


Moderate: 
Seepage, 
slope. 


Moderate: 
seepage, 
slope, 
wetness. 


Sewage lagoon 
areas 


| Trench 
| sanitary 
| landfill 


Moderate: 
wetness, 
too clayey. 


wetness. 


| 

| 

| 

| 

| 
|Severe: 
| 

| 

| 

| Severe: 

| ponding. 
| 

|Severe: 

| wetness. 


|Severe: 
wetness. 
| 


|Severe: 
| wetness. 


| 
Severe: 
| wetness. 


| 

Severe: 

| ponding, 
too clayey. 


vere: 
etness. 


zo 


Severe: 
ponding, 
too elayey. 


vere: 
etness. 


хо 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Зеуеге: 
| веераде, 
| wetness， 
| too sandy. 
| Severe: 

| wetness, 
| seepage, 
| too sandy. 
| 
| 
| 
| 
| 
|| 
| 
| 
| 
| 
| 


| Area 
| sanitary 
| landfill 


seepage, 
wetness. 


Severe: 
seepage, 
ponding. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 

Severe: 

wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


ae ----------- 
| 
Moderate: 


wetness. 


Soil survey 


| Daily cover 
| for landfill 


Fair: 
too clayey, 
wetness. 


Fair: 
wetness. 


Poor: 
ponding. 


oor: 
wetness. 


oor: 
wetness. 


oor: 
wetness. 


Poor: 


о 
wetness. 


Poor: 
too clayey, 
hard to pack, 
ponding. 


Fair: 
too clayey, 
wetness. 


Poor: 
too clayey, 
hard to pack, 
ponding. 


Good. 


Fair: 
too sandy, 
wetness. 


Poor: 


о 
wetness. 


Grand Forks Сошту, Мопћ Dakota 


5011 пате апа 
map symbol 


848: 
Wyndmere----------- 


Arvilla 


TABLE 10.--ЗАМТТАВУ FACILITIES--Continued 


| Septic tank 
| absorption 
| fields 


|Moderate: 
| peres slowly. 


| Модегабе: 
| wetness. 


|Модегабе: 
| percs slowly. 


| 

| Moderate: 

| wetness, 

| percs Slowly. 
| 


|Moderate: 
| percs slowly. 


|Moderate: 

| wetness, 

| регсв slowly. 
| 


|Moderate: 
peres Slowly, 
| slope. 


|Moderate: 
wetness, 
peres slowly. 


| Severe: 

| wetness. 
| 

| 

| 


| Severe: 
| wetness. 


| 

| Severe: 

| wetness, 

| poor filter. 


| 

| Зеуеге: 

| ponding, 

| poor filter. 
| 

| Severe: 

| poor filter. 


| 

| 

| Severe: 

| poor filter. 


See footnote at end of table. 


| Sewage lagoon 


агеав 


беуеге: 
slope. 


| 

| 

| 

| 

| 
|Moderate: 
| seepage, 
| slope, 

| wetness. 
| 

ТЕРЕ с 
| 
| 
| 
| 


seepage, 
slope. 


Moderate: 
seepage, 
slope, 

| wetness. 


| 
| Severe: 
| slope. 


|Модегађе: 
seepage, 
slope, 

| wetness. 


| 
Severe: 
| slope. 


Moderate: 
seepage, 
slope, 
wetness. 


seepage, 
wetness, 


Severe: 
seepage, 
wetness. 


seepage, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Тгепеһ 
| sanitary 
| landfill 


дегађе: 
oo clayey. 


cto 


derate: 
oo clayey. 


«to 


derate: 
lope. 


= 
ao 


дегабе: 
oo clayey. 


cto 


Severe: 
веераке, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
ponding, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


| Area 
| sanitary 
| 18042111 


| 

| Moderate: 
| wetness. 
| 

| 

| 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


| Severe: 
| seepage, 
| ponding. 


| 
Severe: 
seepage. 


| 
| Severe: 
| seepage. 
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| Daily cover 
| for landfill 
| 


|Good. 
| 
| 
| 
| 
| 
ийн 


| 

| 

|Роог: 

| hard to pack. 


hard to pack. 


| Poor: 
hard to pack. 


Poor: 
too sandy. 


Fa 5. 
о sandy. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|t 

| 

| 

|Роог: 

| seepage, 
| too вапду, 
| small stones. 
| 

ЇРоог: 

| зеераке, 

| too sandy, 

| ponding. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Роог: 
seepage, 
too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 
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TABLE 10.--SANITARY FACILITIES--Continued 


Soil name and | 
ар symbol | 


Septie tank 
&bsorption 


Sewage lagoon 
агеав 


| Trench 
l sanitary 


Area 
sanitary 


Soil survey 


| Daily cover 
| for landfill 


m 
| fields | | landfill | landfill 


93------------------ |бемеге: 
Inkster | wetness, 
| poor filter. 
| 
gut. | 
Pits | 
95------------------ | Severe: 
038058 | wetness, 
| регсв slowly. 
9608: | 
Sioux-------------- | Зеуеге: 
| poor filter. 
| 
| 
Вагпев------------- | Severe: 
| peres slowly. 
| 
| 
9Тр----------------- | Severe: 
Sioux | poor filter. 
| 
| 
| 
98Е%: | 
Edgeley------------ | Severe: 
| дерфћ бо госк. 
| 
Кіобеп------------- | Зеуеге: 
| depth to rock, 
| slope. 
99%: | 
Cavour------------- | Severe: 
| peres slowly. 
| 
Miranda------------ | Severe: 
| peres slowly. 
126----------------- | Зеуеге: 
Bearden | wetness, 
| percs slowly. 
| 
130B* | 
Svea--------------- | Severe 
| peres slowly. 
| 
| 
| 
Виве--------------- | Зеуеге: 
| peres slowly. 
13009 | 
Виве--------------- | Зеуеге: 
| percs slowly. 
Svea--------------- | Severe: 
| peres slowly. 


See footnote at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|| 
| 
| 
| 
| 


беуеге: 
seepage. 


Severe: 
wetness. 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Moderate: 
slope, 
seepage, 
wetness. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| wetness, 
| excess salt. 
| 
| Severe: 
| seepage, 
| too вапду. 
| 
|Moderate: 
вјоре, 
too с1ауеу. 


Severe: 
seepage, 
too sandy. 


е 
depth to rock. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

Б уеге: 
| 

| 

| Severe: 

| depth to rock, 
| slope. 

| 

| 

| Severe: 

| excess sodium. 


| 
| Severe: 
| excess sodium. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 


о 
too clayey. 


Moderate: 
too clayey. 


Severe: 
wetness. 


ls 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


беуеге: 
seepage. 


Severe: 
wetness. 


Severe: 
seepage. 


Moderate: 
Slope. 


Severe: 
seepage. 


Severe: 
depth to rock, 


Severe: 
depth to rock, 
slope. 


Moderate: 
wetness. 


Fai 
Кор. вапду. 


Роог: 
wetness, 
excess salt. 


Poor: 

seepage, 

too sandy, 
small stones. 


Fair: 
too clayey, 
slope. 


seepage, 
too sandy, 
small stones. 


Poor: 
area reclaim, 
hard to pack. 


Poor: 
area reclaim, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
os 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| в1оре. 
| 


-|Роог: 


| hard to раск, 
| excess sodium. 


| Poor: 
| excess sodium. 


too clayey, 
wetness. 


"clayey. 


clayey. 


'elayey. 


Fair: 
too clayey. 
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TABLE 10.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank Sewage lagoon | Trench Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | landfill landfill | 
| | | | | 
148%: | | | 
Wyndmere----------- | Зеуеге: беуеге: |Severe: Severe: |Роог 
| wetness. зеераке, | seepage,. Seepage, too sandy. 
| wetness. | wetness, | wetness. 
| | too sandy. | 
Tiffany------------ | Severe: | Severe: | Зеуеге: Severe: Poor: 
| ponding. | seepage, | seepage, seepage, | ponding. 
| | ponding. | ponding. | ponding. 
| | 
171%; | | | | 
Antler------------- | Severe: | Severe: | Severe: Severe: | Poor 
| wetness, | wetness. | wetness. | wetness. wetness. 
| percs slowly. | | | | 
Топка-------------- | Severe | Severe: {Severe | Severe: Poor: 
| ponding, | ponding. | ponding, | ponding. | too clayey, 
| peres slowly. | | too clayey. | hard to pack, 
| | | | ponding. 
| | | | 
173% І | | | 
Glyndon------------ | Severe: | Зеуеге: | Зеуеге | Severe: Fair: 
| wetness. | seepage, | seepage, | seepage, | too sandy, 
| wetness. | wetness, | wetness. wetness. 
| | | too sandy. | 
Tiffany------------ | Severe: |Severe: l Severe: | Severe: | Poor: 
| ponding. | seepage, | seepage, | seepage, | ponding. 
| | ponding. | ponding. | ponding. | 
| | | 
199р---------------- | Severe | Severe: | Severe | Severe: |Poor: 
Miranda Variant | depth to rock, | depth to rock, | depth to rock, | depth to rock. | area reclaim, 
| peres slowly. | slope. | too clayey. | | too clayey, 
| | | | | һага бо раск. 
226%; | | | | | 
Bearden------------ | Severe: | Severe: | Severe | Severe: | Fair: 
| wetness, | wetness. | wetness. | wetness. | too clayey, 
| peres slowly. | | | | wetness. 
| | 
Perella------------ | Severe: | Severe: | Зеуеге | Зеуеге: |Роог: 
| ponding, | ponding. | ponding. | ponding. | ponding. 
| percs slowly. | | | | 
| 
270----------------- | Severe: | Severe: | Severe | Severe: | Fair: 
Bearden | wetness, | wetness. | wetness. | wetness. | too clayey, 
| peres slowly. l | | | wetness. 
| | 
401%; | | | | | 
Aberdeen----------- | Severe: |Moderate: |Әеуеге: |Moderate: | Poor 
| peres slowly. | seepage, | wetness, | wetness. | excess sodium. 
| | wetness. | excess sodium. | | 
Nutley------------- | Зеуеге: |8116һ%----------- | Severe: |Slight----------- | Poor 
| peres slowly. | | too clayey. | | too clayey, 
| | | | | һага to раск. 
402%; | | | | | 
Exline------------- | Severe: | Severe: | Severe | Severe | Poor: 
| wetness, | wetness. | wetness, | wetness. | too clayey, 
| peres slowly. | | too clayey, | | hard to раск, 
| | | excess sodium. | | excess sodium. 
Aberdeen----------- |Severe: | Модегаѓе: |Severe |Moderate |Poor: 
| peres slowly. | seepage, | wetness, | wetness. | excess sodium. 
| | wetness. | excess sodium. | | 
| | | 


ር ር ርና — ak کے‎ መ ደሚ ЬЕ ع‎ ж: ЕБЕ ЕЕ == => 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features аге defined іп the Glossary. See text for definitions of 
"good," "fair," "poor," "probable," and "improbable." Absence of an entry indicates that the soil was 


not r&ted] 


Soll name and 
map symbol 


SS ли р р рс кылаш es ص ي ن‎ | шш лч ШЫ 


| Roadfill 


| Запа 


| Gravel 


| Topsoil 


| | | 
Е ыы ыста ааа о | Poor: | Improbable: | Improbable: | Poor: 

Parnell | wetness, | excess fines. | excess fines. | wetness. 
| low strength, | | | 
| shrink-swell. | | | 
| | 

3--------------------- |Еаіг: |Improbable: | Inprobable: |Good. 

Vallers | wetness, | excess fines. | excess fines. 
| low strength. | | | 
| 

ር ምም И | Fair: |Probable---------- | Improbable: | Fair: 

Arveson | wetness. | | too sandy. | small stones, 
| | | | thin layer. 
| | | 

日 = |Poor: |Improbable: | Improbable: |Роо 

Colvin | 1ow strength, | excess fines. | excess fines. | Е: 
| wetness, | | 
| shrink-swell. | | | 

1.0/መመመ=መመመመመመ መመመ: መ:መመመሙ Poor: | Improbable: | Improbable: |Good. 

Lamoure | low strength. | excess fines. | ехсевв Ғіпев. | 
| 

ава ከን Боби пи Poor: | Improbable: |Improbable: |Poor: 

Dovray | wetness, | excess fines. | excess fines. | too clayey, 
| shrink-swell, | | | wetness. 
| Јом strength。 | | | 
| | 

人 Роог: | Improbable: | Improbable: |Good. 

Svea low strength. | excess fines. | excess fines. | 

| | | | 
И: መመመ መመሙ Fair |Improbable: | Improbable: |Fair 

Barnes low strength, | excess fines. | excess fines. | amall stones. 

| shrink-swell. | | | 
150% | | | | 

Buse----------------- Fair: | Improbable: | improbable: |Fair: 

| 1ow strength, | excess fines. | excess fines. | small stones, 
shrink-swell. | | | slope. 
| | | | 

Зуеа----------------- | Poor: | Improbable: |Improbable: |Good. 
| 1ow strength. | excess fines. | excess fines. | 

| | | 
15E* | | | 

Визе----------------- |Fair: | Improbable: |Improbable: | Poor 
| 1ow strength, | excess fines. excess fines. | 310ê 

slope, | | 
| shrink-swell. | | 
| | | | 

Зуеа----------------- |Роог: | Inprobable: Improbable: 10004. 
| Лом strength. | excess fines. | excess fines. | 
| | | 

16-------------------- | Poor: | Improbable: Improbable: | Poor: 

Lallie | low strength, | ехсевв Гіпев. excess fines. | excess salt, 
| wetness, | | | wetness. 
| shrink-swell. | | | 

| 
17-------------------- |Good-------------- | Probable---------- | Probable---------- | Poor: 
Vang | | | | area reclaim, 
| | | | small stones. 
19-------------------- | Fair: | Improbable: |Improbable: |ва1г: 
Hamerly | 1ow strength, | excess fines. | excess fines. | small stones. 
wetness, | | | 
| | | 
| | | 


| 
| shrink-swell. 


See footnote at end of table. 


Grand Еогкз Сошту, North Dakota 


5011 
тар 


по р о a 


23%; 
Cresbard 


Cavour-- 


23B*: 
Barnes-- 


Cresbard 


26%; 


Rauville 


39%; 
Vallers- 


Manfred- 


41%: 
Bearden- 


Perella- 


Wahpeton 


name and 
Symbol 


TABLE 11.--CONSTRUCTION MATERIALS--Contiíinued 


| Roadfill 


| Poor: 
| low strength. 


| Poor: 
| low strength. 


| 

[Fair: 

| low strength, 
| shrink-swell. 


| Poor: 
| low strength. 


| Poor: 

| low strength. 
| 

| 

| Poor: 

| 1ow strength. 
| 


|Роог: 
| 1ow strength. 


| 
| Good-------------- 


| 

| 

|Роог: 

| 1ow strength. 


| Poor: 
| wetness. 


| 
| Poor: 
| wetness. 


| 

|Роог: 

| 1ow strength, 
| wetness, 

| shrink-swell. 
| 


| Poor: 
| low strength. 


| Poor: 
| 1ow strength, 
wetness. 


Poor: 
| low strength, 
| shrink-swell. 


Poor: 
| low strength, 
shrink-swell. 


|Poor: 
low strength, 
| Shrink-swell. 


Poor: 
low strength, 
| shrink-swell. 


See footnote at end of table. 


| Sand 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| Improbable: 

| excess fines. 
| Inprobable: 

| excess fines. 


| Improbable: 
| excess fines. 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Gravel 
| 
| 


Improbable: 
excess fines. 


Improbable: 
exoess fines. 


improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbabie: 
ехсевв fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 

| excess fines. 
| 

| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
Improbable: 
| excess fines. 


| 
Improbable: 
| excess fines. 


|Improbable: 
excess fines. 


| 
|Improbable: 
excess fines. 


| Topsoil 
| 
| 


Poo 
ке sodium. 
Poo 
255256 sodium. 


Fai 
amall stones. 


Poor: 
excess sodium. 


Fair: 
too clayey. 


Fai 
боо clayey. 


Fair: 
too clayey. 


Good. 


Fair: 
small stones. 


Po 
На . 


Poor: 
excess salt, 
wetness. 


Poor: 
wetness, 
excess sodium. 


Poor: 
to о ayay 


Рооғ: 
too clayey, 
wetness. 


Poo 
toe: clayey. 


Fai 
tdo. clayey. 


Po 
Slope: 


Poo 
too “Yayay, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
! 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadf111 


map symbol 


ሠሙ ሚየ. መሙ ЕР ОЕ Е И иар 


46-------------------- |Роог: 

LaDelle | low strength. 
| 

48-------------------- | Fair: 

Wyndmere | wetness. 
| 

50В------------------- |Good-------------- 

Hecla | 

51B*: | 

Нес1а---------------- |ао04-------------- 
| 
| 

Майдоск-------------- |аоой-------------- 
| 
| 

51Е------------------- | Fair: 

Maddock | slope. 
| 

53-------------------- |Роог: 

Hamar | wetness. 

54В------------------- |Good-------------- 

Embden | 

Р Ñ |Роог: 

Tiffany | wetness. 

59-------------------- | Fair: 

Towner | low strength, 
| shrink-swell. 
| 

60-------------------- | Fair: 

Grimstad | wetness, 
| low strength. 
| 

62-------------------- | Poor 

Rockwell | мебпевв. 
64-------------------- |Роог: 

Antler | low strength. 
65-------------------- | Poor 

Antler | low strength. 
61-------------------- |Роог: 

Gilby | 1ow strength. 
| 
| 

70%: | 

Antler--------------- | Poor 


| low strength. 


| low strength, 
| wetness. 


71%: | 
Hamerly-------------- | Fair: 
| 1ow strength, 
| wetness, 
| shrink-swell. 


Tonk&---------------- | Poor: 


| low strength, 
| wetness. 


See footnote at end of table. 


| бала 
| 
| 


| 

| Inprobable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 


| 
| Inprobable: 
| excess fines. 


| 
| Improbable: 
| excess fines. 


| 
| 
| 
| 
| Improbable: 

| excess fines. 
| Improbable: 

| excess fines. 


| 

| Improbable: 

| excess fines, 
| 

| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
! 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Probable---------- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Gravel 


Improbable: 
ехсевв fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


Improbable: 
too sandy. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil survey 


| Topsoil 
| 
| 


Good. 


Fair: 
thin layer. 


Po 
thin layer. 


Poor: 
thin layer. 


Poor: 
thin layer. 


Poor: 
thin layer, 
slope. 


Po 
ТИИ 


| 
| 
| 
| 
| 
| 
| 
| 
Ж 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Good. 
| 
| 
|Poo 
da CHEB: 
| Poo 

thin layer. 


Fair 
top. араў» 


Роог: 
thin layer. 


Fair: 
large stones. 
Poo 
асаад salt. 
Fair: 


area reclaim, 
small stones. 


Poor: 
excess salt. 


Poor: 
thin layer, 
wetness. 


Fa 
к вбопев. 


Роог: 
thin layer, 
wetness. 


Grand Forks County, North 


5011 name and 
map symbol 


Dakota 


TABLE 11.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| Sand 
| 
| 


| Gravel 


161 


| Topsoil 
| 


| 
يي‎ Er 


78В%, 180%; 


Gardena-------------- 


198", T9C*: 
Ze 


LaDelle-------------- 


84%; 
Wyndmere 


93 


| Fair: 


"strength. 


strength. 


“strength. 
"strength. 


| Fair: 


| 
| Fair: 


| Fair: 


| low strength, 
| wetness. 


See footnote at end of table. 


| 

| Improbable: 

| excess fines. 
| 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


| 

| 

| Inprobable: 

| ехсевв Ғіпев. 


| Improbable: 
| excess fines. 


| 
| Improbable: 
| excess fines. 


| Inprobable: 
excess fines, 


Improbable: 
excess fines. 


excess fines. 


Improbable: 


| 
| 
| 
| 
| 
| 
|... 
| 
| 
| 
| ехсевв Ғіпев. 


| 

| Improbable: 

| excess fines. 
| 
Probable 


| 
| 
| 
| 
асан ————— 
| 
| 
(Probable دد‎ 
| 
| 
Бағы дады асы ЈЕ E 


| 
| Improbable: 
excess fines. 


xcess fines. 


| 

| 

| 

| 

| Improbable: 
le 

| 

| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 


Im 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| е 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ኮን ЕЕ 
| 

| 

ыы E 


| 
|Probable------------- 
| 
| 
| 
ን —— eta = 
| 


| 
Improbable: 
excess fines. 


Improbable: 
excess fines. 


Good. 
Good. 


Fai 
thin Јауег. 


Good. 


Good. 


Good. 


Good. 


Fair: 
slope. 


Good. 


Fair: 
thin layer. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
195% 
| 

| Poor: 


| small stones, 
| area reclaim. 


| 

| Fair: 

| area reclaim, 
| small stones, 
| thin layer. 


| Poor: 
| small stones, 
| area reclaim. 
|Poor: 
| small stones, 
| area reclaim. 


Good. 


| excess salt, 
| wetness. 


| 

ЇРоог: 

| small stones, 
| агеа reclaim. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill 


map symbol | 


96D*: | 
Вагпев--------------- | Fair: 
| low strength, 
| shrink-swell. 
| 
9Т------------------- |Good----------------- 
Sioux | 
| 
| 
985*: | 
Edgeley-------------- | Poor: 
| агеа reclaim, 
| low strength. 
Kloten--------------- | Poor: 
| агеа reclaim. 
| 
99%: | 
Cavour--------------- | Poor: 
| low strength. 
Miranda-------------- | Poor: 
| low strength. 
| 
126------------------- |Poor: 
Bearden | low strength. 
| 
1308»; | 
буеа----------------- | Poor: 
| 1ow strength. 
Buse----------------- | Fair: 
| low strength, 
| shrink-swell. 
1300% 
Ваве----------------- | Fair: 
| low strength, 
shrink~swell. 
Svea------------2----- Poor: 
| low strength. 
148»; 
Wyndmere------------- | Fair: 
wetness. 
Tiffany-------------- Poor: 
| wetness. 
| 
1118: | 
Antler--------------- | Poor: 
| 1ow strength. 
| 
Tonka---------------- | Poor: 
| low strength, 
| wetness. 
| 
173%: | 
üQlyndon-------------- | Fair: 
| wetness. 
Tiffany-------------- |Poor: 
| wetness. 


See footnote at end of table. 


| Бапа 


Improbable: 
excess fines. 


| Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Gravel 


| 

| 

| Inprobable: 

| ехсевв Г1пев. 


Improbable: 
excess fines. 


Improbable: 


m 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 

| excess fines. 
|Improbable: 

| excess fines. 


Improbable: 

| excess fines. 
| 

|Improbable: 


| excess fines. 


Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil survey 


| Topsoil 


small stones, 


| 
| 
Ше 
| slope. 


small stones, 
area reclaim. 


Poor: 
8 


slope. 


чу 
фо 
о 
ч 


xcess sodium. 


cte 
У 
ғ 
з. .. 
- 
р 
< 
Ф 
ሜ 


іг: 
агре stones. 


юр 


thin layer, 
wetness. 


ко 


etness. 


Grand Forks County, North 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| Sand 
| 
| 


Gravel 


163 


| Торво11 


人 


226%: 
Bearden-------------- 


Perella-------------- 


Bearden 


401%: 
Aberdeen------------- 


402%: 
Exline--------------- 


Aberdeen------------- 


| area reclaim, 
| 1ow strength, 
| shrink-swell. 
| 
| 


| Poor: 


| Poor: 
low strength, 
| wetness. 


Poor: 
| low strength. 
| 


| 
Poor: 
| low strength. 


| Poor: 
low strength, 
| shrink-swell. 


| Poor: 
| low strength. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


н 
он 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xeess fines. 


ы 
Фа 


Improbable: 
excess fines. 


probable: 
хсевв fines. 


H 
он 


Improbable: 
excess fines. 


probable: 
хсезв fines. 


ы 
оз 


Роог: 


о 
thin layer. 


| 
| 
| 
| 
| 
| 
| 
|Fair: 

| too clayey. 
|Poor: 

| wetness. 


|Poor: 

| excess salt. 
| 

| 


Poor: 
| excess sodium. 


excess sodium. 


Poor: 
e 


| 
| 
| 
| 
| 
| 
| too clayey, 
| 
| 
| хсезз sodium. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined іп the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated] 


imitations for-- eatures affecting-- 
Soil name and | Pond [ Embankments, | Теггасев 
| 


map Symbol reservoir | dikes, and | Drainage | Irrigation | and | Grassed 


| areas | levees | | | diversions | мабегнаув 
| | | 


| slope. 
| 


excess sodium. 


| | 
2----------------- | Slight--------- | Severe: | Ponding, | Ponding, | Ponding, |Wetness, 
Parnell | | hard to pack, | perces slowly, | percs slowly. | peres slowly. | peres slowly. 
| | ponding. | frost action. | | 
| 
----------------- | Slight---------|Severe: | Frost action---|Wetness--------|Wetness--------|Wetness. 
Vallers | | wetness. | | | | 
Ц----------------- | Severe: | Severe: |Frost action,  |Ponding-------- |Ponding, | Ponding. 
Arveson | seepage. | seepage, | eutbanks cave.| | too sandy. 
| | piping, | | | 
| | ponding. | | | | 
8----------------- |Moderate: | Severe: |Регсз slowly, IPonding, |Ponding, | Ponding, 
Colvin | seepage. | ponding. | frost action. | peres slowly. | peres slowly. | percs slowly. 
10---------------- |Moderate: |Severe: |Floods, |Wetness, |Wetness-------- |Wetness. 
Lamoure | seepage. | hard to pack, | frost action. | floods. | 
| wetness. | | | | 
11---------------- | Slight--------- | Severe: |ЈРегсв slowly,  |Ponding, |Ponding, |Wetness, 
Dovray | hard to pack, | ponding. | slow intake, | percs slowly. | percs slowly. 
| | ponding, | | percs slowly. | | 
| | excess humus. | | | | 
| | | | 
12---------------- | Moderate: | Severe |Deep to water |Favorable------ |Erodes easily |Erodes easily. 
Svea | Seepage. | piping. | | | | 
13В--------------- |Moderate: |Severe Їреер to water |Slope, |Erodes easily |Erodes easily. 
Barnes | в1оре. | piping. | | excess salt. | | 
| 
150%, 1588: | | 1 | 1 
Buse------------- | Severe | Severe |Реер to water |51оре---------- | Slope, 1310р 
| slope. | piping. | | | erodes easily.| pm easily. 
| 
Svea------------- | Moderate: | Severe |Deep to water |Slope---------- |Erodes easily |Егодев easily. 
| slope, | piping. | | 
| seepage. | | | | | 
| | | | | | 
16---------------- |5116һ%--------- | Severe: |Ponding, | Ponding, |Erodes easily, |Wetness, 
Lallie | | ponding. | peres slowly, | peres slowly, | ponding, | excess salt, 
| | | frost action. | erodes easily. | регев slowly. | erodes easily. 
| 
17---------------- | Severe | Severe: |Deep to water |Favorable------ |Too sandy------ | Favorable. 
Vang | seepage. | seepage. | | | 
19---------------- |Moderate: | Зеуеге: [Frost action---|Wetness-------- |Erodes easily, |Erodes easily. 
Hamerly | seepage. | piping, | | | wetness. 
| | wetness. | | | | 
| | | | | | 
23%: | | | | 
Cresbard--------- | S1ight--------- | Severe: |Реер to water |Percs slowly, |Favorable------ |Excess sodium, 
| excess sodium. | | excess sodium. | | percs slowly. 
| | | 
Cavour----------- | S1ight--------- | Зеуеге: Їреер to water |Регсв slowly, |Erodes easily, |Excess sodium, 
| excess sodium. | | excess sodium.| percs slowly. | erodes easily, 
| | | | | | rooting depth. 
| | | | | | 
23В%: | | | | | | 
Вагпев----------- |Moderate: |Severe: {Deep to water |Slope, [Erodes easily |Erodes easily. 
| slope. | piping. | | excess salt. | | 
| 
Сгезъага--------- |Moderate: |Severe: [Deep to water |Percs slowly, |Favorable-~---- |Excess sodium, 
| excess sodium.| | в1оре, | | percs slowly. 
| | | 
| | | | 


See footnote at end of table. 


| 


Grand Forks County, 


Soil name and 
map symbol 


North Dakota 


reservoir 


TABLE 12.--WATER MANAGEMENT--Continued 


Limitations for-- | Features affecting-- 
| Ропа | Embankments, | | | Теггасев | 


| dikes, and [ 


Drainage 


Irrigation 


and 


165 


[ Grassed 


| areas | levees | | | diversions | waterways 
| | | 


26%: 


Rauville 


39*: 
Vallers 


Manfred---------- 
| 


41%; 
Bearden---------- 


Реге11а---------- 


| 
| 
|Модегабе: 
| seepage. 


| seepage. 


|Moderate: 
| seepage. 


|Moderate: 
| seepage. 


|Moderate: 
| seepage. 


| 
|Moderate: 
| seepage. 


| 

| 

| Moderate: 
| slope. 


| Moderate: 
| seepage. 


| Moderate: 
| seepage. 
| 


|Severe: 
| seepage. 


| seepage. 
| 


See footnote at end of table. 


| Severe: 
| piping. 


| 
| Зеуеге: 
| wetness. 


| Severe: 
| piping. 


| Severe: 
| piping. 
| Severe: 

piping. 


hard to pack, 


| 

| 
аа 
| мебпевв. 
| 


| Severe: 
| piping, 
| wetness. 


ponding, 
ехсевв Sodium. 


vere: 
etness. 


=o 


piping, 
ponding. 


| Moderate: 
| hard to раск. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
І 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
lf 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
|Зеџеге: | 
| wetness. | 
| | 
| | 
|Severe: | 
| wetness. 
| | 
| 
| 
| h 
| 


Severe: | 
hard to раск. | 


| Severe: | 
| hard to pack. 


Severe: 
piping. | 


| 

| 

| 

| 
|Severe: 
| seepage, 
| piping. 
| 

| 

| 

| 

| 


seepage, 


| 
| 
| 
| 
Severe: | 
р1р1пд. | 


Deep to мабег 


Peres slowly, 
frost action. 


Deep to water 
Deep to water 
Deep to water 


Floods, 
frost action. 


Frost action, 
excess salt. 


Ponding, 
peres slowly, 
frost action. 


Peres slowly, 
frost action. 


Ponding, 
percs slowly, 
frost action. 


Deep to water 


Регсв slowly, 
floods, 


Percs slowly, 
floods, 
slope. 

Deep to water 


Deep to water 


Frost action, 
cutbanks cave. 


Deep to water 


Deep to water 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 


Peres slowly---|Favorable------ 
| 


Мебпевв, 
peres slowly. 


Erodes еав11у, 
wetness, 
peres slowly. 


Регсв ግብ ጋ ------ 


Soil blowing, 
floods. 


Favorable------ 


Wetness, 
floods. 


Wetness, 
excess salt. 


Ponding, 
percs slowly, 
excess sodium. 


Wetness, 
Slow intake, 
percs slowly. 


Ponding, 
slow intake, 
peres slowly. 


Droughty,. 
slow intake, 
peres slowly. 


Wetness, 
percs slowly. 


Wetness, 
percs slowly. 


Slow intake, 
floods. 


Wetness, 
soil blowing. 


Droughty, 
Soll blowing. 


Droughty, 
soil blowing. 


[Peres slowly. 


| 

|Erodes easily, 
peres slowly. 

| 

| 


|Регсв slowly. 


| | 
(ак Баве а 


Ponding, 
peres slowly. 


Erodes easily, 
wetness, 
peres slowly. 


Регсв slowly--- 


Wetness, 
percs slowly. 


Slope, 
wetness, 
percs slowly. 


Favorable------ 
Favorable------ 


Wetness, 
too sandy, 
8011 blowing. 


Too sandy, 
Soll blowing. 


Too sandy, 
Soll blowing. 


(Erodes easily. 


| Wetness. 


| 

| 

|Wetness, 

| excess salt. 


Wetness, 
excess sodium, 
percs slowly. 


Erodes easily, 
percs slowly. 


| 
| 
| 
| 
| 
| 
| 
| 
|Wetness, 

percs slowly. 


| 
|Droughty, 
| peres slowly. 


Wetness, 


e 
peres slowly. 


Wetness, 
slope, 
percs slowly. 


| Favorable. 
| 
-|Favorable. 


Favorable. 


Droughty. 


Droughty. 
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TABLE 12.--WATER MANAGEMENT--Continued 


1 Limitations for-- | Features affecting-- 
Soil name and | Ропа Г Embankments, | | Теггасев | 


тар symbol гезегуоіг | dikes, and | Drainage | Irrigation | and | Grassed 
| areas | levees | | | diversions |  waterways 
| | | | | | 
51B*: | ! | | | | 
Maddock---------- | Зеуеге: |зеџеге: |Deep to water  |Droughty, |Тоо sandy, IDroughty. 
| seepage. | seepage, | | soil blowing, | soil blowing. | 
| | piping. | | Blope. | | 
51Е--------------- | Severe | Severe: [Deep to water  |Droughty, |31оре, | S1ope, 
Maddock | seepage, | seepage, | | soil blowing, | too sandy, | droughty. 
| slope. | piping. | | slope. | soil blowing. | 
| | 
53---------------- | Зеуеге: | Зеуеге: |Сибрапкв cave |Мебпезв, |Wetness, |Wetness. 
Hamar | seepage. | seepage, | | soil blowing. | too sandy, 
| | piping, | | | soil blowing. | 
| | wetness. | | | | 
| 
5 4B--------------- | Severe: | Severe: |реер to water |5011 blowing, 15011 blowing---|Favorable. 
Embden | seepage. | seepage, | | віоре. | | 
| кый | | | 
55---------------- |Зеуеге | Severe: | Ponding, |Ponding, |Ponding, |Wetness. 
Tiffany | seepage. | piping, | frost action, | soil blowing. | soil blowing. | 
| | ponding. | cutbanks ና | | 
| | 
59---------------- | Severe: | Severe: |Deep to water  |Droughty, |Егодев easily, |Егойев easily, 
Towner | seepage. | piping. | | soil blowing. | soil blowing. | droughty. 
| 
60---------------- | Severe | Severe: |Favorable------ |Wetness-------- |Erodes easily, |Erodes easily. 
Grimstad | seepage. | piping. | | | wetness, 
| | | | soil blowing. | 
| | | | 
62---------------- | Severe |Moderate: |Frost action---|Ponding, |Ponding, |Ponding. 
Rockwell | seepage. | ponding, | | soil blowing. | soil blowing. | 
| | | | 
64--.-...--------- |Moderate: Severe: |Регсз slowly, |Wetness, |Erodes easily, |Wetness, 
Antler | seepage. | wetness. | frost action. | percs slowly. | wetness, | erodes easily, 
| | | | | peres slowly. | peres slowly. 
[jj መመመመመመ | Severe: Severe: [Frost action, Wetness, |Wetnesas-------- |Wetness, 
Antler | seepage. | wetness. | excess salt. | excess salt. | | excess salt. 
| | 
61---------------- | Moderate: | Severe: | Frost action---|Wetness-------- |Erodes easily, |Wetness, 
Gilby | seepage. | wetness. | | | wetness. | erodes easily. 
тов; | | | | 
Antler----------- | Severe: | Severe: |Frost action, |Мебпевв, |Wetness-------- |Wetness, 
| seepage. | wetness. | excess salt. | excess salt. | | excess salt. 
| | | 
Топка------------ {Slight--------- |Severe: | Ponding, |Ponding, {Erodes easily, |Wetness, 
| | ponding. | peres slowly, | peres slowly. | ponding, | erodes easily, 
| | | frost action. | | регев slowly. | регсв slowly. 
71% | | | 
Напегіу---------- |Moderate: | Severe: |Frost action---|Wetness-------- |Егодев easily, |Егодев easily. 
| seepage. piping, | | | wetness. | 
| | wetness. | | | 
| | | 
Топка------------ | Slight--------- | Severe: |Ponding, | Ponding, |Erodes easily, |Wetness, 
| | ponding. | peres slowly, | percs slowly. | ponding, | erodes easily, 
| | I frost action. | регсв slowly. регсв slowly. 
T2---------------- IModerate: | Severe: [Deep to water |Favorable------ |Erodes easily  |Erodes easily. 
Gardena | seepage. | piping. | | 
| 
13---------------- | Зеуеге: Зеуеге: [Frost action, |Мебпевв-------- | ፳6በ68 8መመመመመመመሙ | Favorable. 
Glyndon | seepage. | piping. үе cutbanks eaves! 
| 
бааа | Severe: | Severe: {Frost action, |Wetness-------- |Wetness-------- Wetness. 
Borup | seepage. piping, | eutbanks саме. | 
| | wetness. | | | | 


See footnote at end of table. 
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TABLE 12.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 
Soil name and | Pond Embankments, | Теггасев 
| 


See footnote at end of table. 


map symbol reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
| areas | levees | | | diversions | waterways 
| | | | | | 
78%; | | | | | | 
Zell------------- |Moderate: |Severe: [Deep to water |Slope---------- [Erodes easily |Erodes easily. 
| seepage, | piping. | | | | 
| вјоре. | | | | | 
Gardena---------- |Moderate: |Зеуеге: [Deep to water |Favorable----+- |Erodes easily  |Erodes easily. 
| seepage. | piping | | | | 
780%: | | | | 
Zell------------- |Moderate: |Severe: [Deep to water |51оре---------- [Erodes easily  |Erodes easily. 
| seepage, | piping. | | | 
| slope. | | | | 
| | | | | | 
багдепа---------- |Moderate: |Зеуеге: |Deep to water |51оре---------- [Erodes easily |Erodes easily. 
| seepage, | piping. | | | 
| slope. | | | | | 
| | | | | 
798%, T9C*: | | | | | 
Zell------------- | Moderate: | Severe: |Deep to water Slope---------- |Erodes easily  |Erodes easily. 
| seepage, | piping. | | | 
| slope. | | | | | 
LaDelle---------- |Moderate: | Severe: |Реер to water Favorable------ | Favorable------ | Favorable. 
| seepage. | һага to раск. | | 
790%; | | | 
Zell------------- | Severe: | Severe: |Deep to water Slope---------- | Slope, Slope, 
| зјоре. | piping. | | erodes easily.| erodes easily. 
LaDelle---------- | Moderate: | Severe: Шеер to water Favorable------ | Favorable------|Favorable. 
| Seepage. | hard to раск. | 
84%; | | | 
Мупдпеге--------- | Severe |Severe: |Frost action, Wetness, |Wetness, Favorable. 
| seepage. | piping. | cutbanks cave.| soil blowing. | too sandy, 
| | | | | soil blowing. 
Embden----------- | Severe | Зеуеге: |реер to water 15011 blowing---|Soil blowing---|Favorable. 
| seepage. seepage, | | | 
| | piping. | | 
86---------------- | Severe: |Severe: {Cutbanks cave  |Wetness-------- |Wetness, Favorable. 
Divide | seepage. seepage. | | | too sandy. | 
| | 
81---------------- | Severe Зеуеге: |Frost action,  |Ponding-------- |Ponding, | Ponding. 
Marysland | seepage. | seepege, | eutbanks cave. | | too sandy. | 
| ponding. | | | | 
89---------------- [Severe Severe: |Deep to water  [Droughty------- |Too sandy------ |Droughty. 
Renshaw | seepage. seepage. | | | 
| 
89В--------------- | Зеуеге | Зеуеге: [Deep to water  |Droughty, |Тоо sandy------ |Droughty. 
Renshaw | seepage. | Seepage. | | в1оре. | | 
90B--------------- | Severe: | Severe: |Deep to water  |Droughty, |Too sandy, |Droughty. 
Arvilla | seepage. | seepage. | | soil blowing, | soil blowing. | 
| | | | slope. | | 
| | | | | | 
93---------------- | Severe | Severe: |Deep to water |5011 blowing---|Too sandy, | Favorabie. 
Inkster | seepage. | seepage, | | | soil blowing. | 
| | piping. | | | | 
| | | | | | 
94%, | | | | 1 | 
Pits | | | | | 
| | | | | | 
35---------------- | S1ight--------- | Severe |Регсз slowly, |Wetness, |Erodes easily, |Wetness, 
Ojata | piping, | frost action, | droughty, | wetness, | excess salt, 
| wetness, | excess salt. | percs slowly. | percs slowly. | erodes easily. 
| | | | 


| 
| excess ‘salt. 
| 


168 501 зимеу 
TABLE 12.--МАТЕН MANAGEMENT--Continued 
Limitations for-- Features affecting-- 
Soil name and | on Embankments, Terraces 
map symbol | reservoir | dikes, and | Drainage | Irrigation | ала | Grassed 


| | | | 
96D: | | | | | 
Sioux------------ | Зеуеге | Зеуеге: |Deep to water |Droughty, | Slope, 
| seepage, | seepage. | | rooting depth,| too 8 
| slope. | | | slope. | 
Вагпев----------- | Severe: {Severe: [Deep to water |Slope, |Slope, 
| slope. | piping. | | excess salt. | егоде 
910--------------- | Severe | Severe: |Deep to water |Droughty, | S1ope, 
Sioux | seepage, | seepage. | | rooting дербп,| too в 
| slope. | | | в1оре. | 
98Е* : | | | | 
Edgeley---------- | Зеуеге |Земеге: [Deep to water |Depth to rock, |Slope, 
| slope. I thin layer. | | 8lope. | дерећ 
Кіобеп----------- | Severe: | Зеуеге: [Deep to water [Depth to rock, |Slope, 
| depth to rock,| piping. | | slope. | depth 
| slope. | | | | 
| | | | 
99%: | ! | 
Cavour----------- | S1ight--------- | Severe: |Deep to water |Percs slowly, |Erodes 
| excess sodium.| | excess sodium.| регсв 
| | | | | 
Miranda---------- | S1ight---------|Severe: |Deep to water |Percs slowly, Peres 
| excess sodium.| | excess sodiun, | 
| | | | excess salt. | 
126--------------- |Модегађе: | Severe: |Percs slowly, |Wetness, | Erodes 
Bearden | seepage. | wetness. | frost action. | peres slowly. | wetne 
| | | | | percs 
| | | | | 
130B*: | | | | 
Svea------------- | Moderate: | Severe: |Deep to water |Favorable------ | Erodes 
| seepage. | piping. | | | 
Виве------------- |Moderate: | Severe: |Deep to water |51оре---------- |Егодев 
| slope. | piping. | | 
13009 | | | 
Вцве------------- |Модегабе: |Severe: |Deep to water |51оре---------- | Erodes 
| slope. | piping. | | 
Зуеа------------- |Модегађе: | Severe: |реер to water |851оре---------- | Erodes 
| slope, | piping. | | | 
| seepage. | | | | 
| | | | | 
148%: | | ! | | 
Wyndmere--------- |Severe |Severe: [Prost action,  |Wetness, |Wetnes 
| seepage. | piping. | cutbanks cave.| soil blowing. | too в 
| | | | | soil 
| | | | | 
Tiffany---------- | Severe: | Зеуеге: |Ponding, |Ponding, | Pondin 
| seepage. | piping, | frost action, | soil blowing. | soil 
| | ponding. | cutbanks cave. | | 
171%: | | | | 
Antler----------- |Moderate: | Зеуеге: |Регсв slowly, |Меіпевв, |Егодев 
| веераде. | wetness. | frost action. | percs slowly. | wetne 
| | | | | percs 
Tonka------------ | S13ight--------- | Зеуеге | Ponding, | Ponding, | Erodes 
| | ponding. | peres slowly, | percs slowly. | pondi 
| | | frost action. | | peres 
| | | | | 
1135: | | | | 
Glyndon---------- | Severe: | Severe [Frost action,  |lWetness-------- |Wetnes 
| seepage. | piping. i eutbanks а 


See footnote at end of table. 


| 
| 


| 
| 
181оре, 
andy. | droughty, 
| rooting depth. 
| Slope, 
8 easily.| erodes easily. 
| 
| Slope, 
andy. | droughty, 
| rooting depth. 
| 
| 
181оре, 
to rock.| depth to rock. 
| S1ope, 
to а depth to rock. 
| 
| 
easily, |Ехсевв sodium, 
slowly. | erodes easily, 
| rooting depth. 
slowly---|Excess sodium, 
| peres slowly. 
| 
easily, |Егодев easily, 

88, | регсв slowly. 

slowly. | 
| 
| 

easily таас easily. 
| 

easily | easily. 
| 
| 

easily ከን easily. 
| 

easily ከ easily. 
| 
| 
| 

8; | Favorable. 

andy, | 

blowing. | 

| 
5, |Мебпевв. 
blowing. | 

| 

| 

| 
easily, |Wetness, 

88, | erodes easily, 
Slowly. | peres slowly. 
easily, |Wetness, 

ng, | erodes easily, 
slowly. | percs slowly. 

| 

g-------- | Favorable. 
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TABLE 12.--WATER MANAGEMENT--Continued 


Limitations for-- | Features affecting-- 
Soll name and Pond Г Embankments, | | Теггасев 


| 
map Symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 


| areas | levees | | | diversions | waterways 


173%: | 

Tiffany---------- | Severe 
| seepage. 
| 

199D-------------- | Severe: 

Miranda Variant | slope. 
| 

226%: 

Веагдеп---------- | Moderate: 
| seepage. 
| 
| 

Perella---------- |Moderate: 

seepage. 
210--------------- | Moderate: 
Bearden | seepage. 
401%; | 

Aberdeen--------- | Moderate: 
| seepage. 
| 

Nutley----------- | Slight----- ---- 
| 
| 
| 

402%: 

Exline----------- | S11ght--------- 
| 
| 

Aberdeen--------- |Moderate: 


| seepage. 
| 


| 
excess sodium. excess salt. | peres slowly. 
| 


| | 

| | 

ISevere: Ponding, Ponding, Ponding, |Мебпевв. 

| piping, frost action, 8011 blowing. 8011 blowing. 

| ponding. cutbanks cave. | 

! | 

|Зеуеге: Deep to water Percs slowly, Slope, | Slope, 

| hard to pack. depth to rock,| depth to rock,| depth to rock, 
| вјоре. peres slowly. | peres slowly. 
| | 

| | 

| Severe: Percs slowly, Wetness, Егодев easily, |Егодев easily, 
| wetness. frost action. регсв slowly. wetness, | регсв slowly. 
| peres slowly. | 

| 

| Severe Ponding, Ponding, Ponding-------- |Wetness, 

| piping, peres slowly, peres slowly. | peres slowly. 
| ponding. | 

| 

| Severe Frost action, Wetness, Wetness-------- |Excess salt. 

| wetness. excess salt. excess salt. 

| | 

| Severe Deep to water Peres slowly, Erodes easily |Excess sodium,: 
| piping, excess sodium, erodes easily, 
| 


Peres slowly---|Droughty, 
| peres slowly. 


| Moderate: 
| hard to pack. 
| 


| 

| 

| Severe: 

| excess sodium. 


Deep to water Droughty, 
slow intake, 


peres slowly. 


Slow intake, 
peres slowly, 
excess sodium. 


Erodes easily, 
wetness, 


| 
| 
| 
|Excess sodium, 
| 
percs slowly. | 
| 
| 
| 
| 


erodes easily, 
percs slowly. 


Peres slowly, 
excess salt, 
excess sodium. 


Severe: 


! 

| Erodes easily 
| piping, 

| 


Excess sodium, 
erodes easily, 


percs slowly. 


| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| frost action. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Deep to water |Регсв slowly, 
| excess sodium, 
excess sodium.| excess salt. 


| | 
! | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
! | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
! | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


170 Soil survey 


TABLE 13.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


| | Classification Frag- | Percentage passing | 


Soil name and |Depth| USDA texture | |ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO |> 3 | T | | limit | ticity 
| | | linches | | 30 | 80 | 200 | | index 
m 220 Pot 
! | | | | | | | | | | 
2---------------- | 0-101811% loam-------- |OL, ML [А-4 | 0 1100 |100 ]90=300170=90 | 25-40 2-10 
Рагпе11 |10-44|Clay loam, silty ICL, CH [А-7 | о | 100 195-100190-100170-95 | 40-80 | 20-50 
| | clay loam, siltyl | | | | | | | 
| | 6387» | | | | | | | 
144-60|Clay loam, silty |CL, CH 1А-6, А-7 0 195-100190-100|80-95 170-95 | 30-80 15-50 
| | слау 1оап, loam. | | | | | | | | 
| | | 
ምንን | 0-8 [Loam-------------[OL, ML [A-4 | 0 195-100|90-100|80-90 |50-80 | 30-40 4-10 
Vallers | 8-44|Clay loam, silty ІСІ, [A-6 | 0 195-100190-97 180-95 |50-80 | 30-40 | 11-20 
| | clay loam, вапду | | І | | | | | 
| | слау loam. | | | | | | | 
us 595988, clay loam let, CL-ML | А-6 | 0 195- 190/90- -97 |85- -95 (28-18 | 50-40 | 5-20 
سس‎ | 0-11lLoam------------- |05, ML [А-4 | 0-1 | 100 195-100|85-90 |50-80 | 20-40 | NP-10 
Arveson 111-41| Еїпе sandy loam, |SM, SM-SC |А-4 0 | 100  |95- 09 85 |35-50 | <20 | МР-5 
| | sandy loam, | | | | | | | 
| | loam. | | | | | | 
|41-60|Loamy sand, шаар: SM, SM, |A- НЫ А-2,| 0 | 100 195-100150-80 | 5-45 | «20 | NP-5 
| | 1оап, sand. | SM-SC ра | | | | | | | 
ее анале | 0-1115115у clay loam ICL [A-6, A-7 | 0 | 100 | 100 190-100|80-95 | 35-50 | 15-30 
Colvin 111-2118116 loam, silty ІСІ. ІЛ-6, A-7 | 0 | 100 | 100  |90-100|80-95 25-50 | 10-30 
| | clay loam. | | | | | | | | 
[21-60|Loam, silt loam, ІСІ. [А-6, А-Т | 0 |100 | 100 (90-100170-95 | 25-50 | 10-25 
| | silty clay loans] | | | | | | | | 
2 | 0-15|5116у clay loam ICL, CH, |А-7 | 0 | 100 | 100 |95-100|85-100| 45-65 | 20-30 
Lamoure | | | MH, ML | | | | | | 
115-4118116у clay loam, ІСІ, CH, |A-7 | 0 | 100 | 100 |90-100|85-100| 40-65 | 15-30 
| silt loam. | MH, ML | | | | | | | | 
|41-53|Silty clay loam, ICL, ML |А-6, A-7 | 0  [95-100|95-100|90- 190 155 100| 30-50 | 10-20 
| silt loam, 1оап. | | | | | | 
|53-60|Stratified sandy |CL, SC lA-6, A-7 | 0 195-100195-100170-95 |35-90 | 30-50 | 10-25 
| 1оап to в11%у | | | | | | | 
| | с1ау 1оап. | | | | | | | | | 
11--------------- | 0-51|С1ау------------- ICH, МН, ОН|А-7 | 0 | 100 | 100 195-100|85-95 | 50-75 | 25-10 
Dovray |51-60|С1ау, silty clay |CH, MH, [А-7 | 0 100 195-100180-100170-95 | 40-75 | 20-40 
| | loam, silt agen CL, ML | | | | | | | | 
| | 
د‎ ИКЕНЧЕ | 0-17|Loam------------- ICL, CL-ML [A-4, A-6 | 0-5 (195-100185-100180-95 160-90 | 20-10 | 5-25 
Svea l17-31|Loam, silt loam, ICL, CL-ML |А-4, A-6,| 0-5 195-100/85-100|80-95 [60-90 | 20-45 | 5-25 
| | clay loam. | | А-7 | | | | | | | 
31-60|Loam, silt loam, ICL, CL-ML |А-4, А-6,| 0-5 195-1001|85-100|80-95 |60-80 | 20-50 | 5-30 
| clay loam. | | А-7 | | | | | | | 
13В-------------- | 0-11|Loam------------- ICL, CL-ML |A-4, А-6 | 0-5 |98-100190-100185-100|60-90 | 20-40 | 5-15 
Barnes 11-22|Loam, clay loam  |CL, CL-ML |A-4, А-6 | 0-5 195-100190-100180-95 |55-80 | 25-40 | 5-15 
[22580 Loam, clay loam ге CL-ML эв А-6 | 0-5 (587 au rid pees -95 | 23-39 | 25-40 | 5-15 
150%; | | | | | | | | | | 
Buse------------ 0-8 |Loam------------- n CL, cu A-6 | 0 ы 511155225 Шал шин | 20-40 | 3-20 
CL-ML 
| 5 ው 1бап, clay loam |. CL-ML ана A-6 | о Бин 200 02:25 (25588 30-50 | 25-40 | 5-20 
Svea-----2------- 0-16 | Loam------------- ICL, CL-ML |А-4, А-6 | 0-5 |95-100185-100180-95 [60-90 | 20-40 | 5-25 
16-26|Loam, silt loam, ICL, CL-ML |А-й, А-6,| 0-5 (95-100185-100180-95 |60-90 | 20-45 | 5-25 
| | clay loam. | A-7 | | | | | | | 
126-60 | оат, silt loam, |CL, CL-ML |A-4, A-6,| 0-5 195-100185-100180-95 160-80 | 20-50 | 5-30 
| | слау loam. | А-Т | | | | | | 
| | | | | | | | | | 
15Е% | | | | | | | | | | 
Виве------------ | 0-7 |Loam------------- In. CL, pe A-6 | 0 B 90- 100185=95 170-90 |. | 20-10 | 3-20 
CL-M 
| 1585 m clay loam cs CL-ML |А-4, А-6 | ዐ ІЗ 90- асан | 25-10 | 5-20 
| 


ІШІ 5922 L10299 


See footnote at end of table. 
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


T Classification Frag- Percentage passing | 
Soil name and [Depth| USDA texture | Ї |ments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO 1» 3 | T | || limit | ticity 
| | | | Jinches| 4 | 10 | 50 | 200 | | index 
E Pet Pct 
| | | | | | | | | 
15E*: | | | | | | | | | | | 
Svea------------ | 0-16|Loam------------- ICL, CL-ML [А-4, A-6 | 0-5 195-100185-100180-95 [60-90 | 20-10 | 5-25 
116-26| Loam, silt loam, | 05, CL-ML [A-4, А-6,| 0-5  |95-100|85-100|80-95 160-90 | 20-45 | 5-25 
| | clay loam. | | А-7 | | | | | | 
126-60|Loam, silt loam, ICL, CL-ML |ል=ዛ, А-6,| 0-5 195-100185-100|80-95 |60-80 | 20-50 | 5-30 
ПА с ALMA MM PEE NEU же мен | 
16--------------- | [Silty clay loam ІСІ, СН 1A-6，A-7 | 0 100 | 100 195-100185-95 | 35-50 | 15-30 
Lallie | 4-60|Si11ty clay loam, ICL, CH [A-6, A-7 | 0 |100 | 100 195-100185-95 | 35-15 | 15-40 
eee NN. | Мек мерген Ж дек | 
11--------------- | 0-35|Loam, clay loam, IML, CL, ЇА-4, А-6,| 0 100 | 100 180-100155-80 | 25-45 | 5-15 
Vang | | sandy clay 108. | CL-ML | А-7 | | | | | | | 
135-60|Sand, very shaly |SP-SM, 8М,|А-1, А-2 | 5-25 |50-95 130-75 |15-60 |10-30 | --- | NP 
| | соагве вапа. | GM, и | | | | | | | 
19:5:4342:44-8--5 | 0-8 iLoam------------- ICL, CL-ML |A-4, A-6 | 0-5 195-100190-100180-95 |60-90 | 20-10 | 5-25 
Hamerly | 8-18|Loam, clay loam |CL, CL-ML |А-Ш, 60 0-5 25 72001995 шинж 95 ium -15 | 20-45 | 5-25 
| | А-7 
118558 Diam clay loam ከህ CL-ML мон са 0-5 (ээл -100190- 100180- 95 ከጋና -75 | 20-45 | 5-25 
А-7 
| | | | | | | | | | | 
23%: | | | | | | | | | | 
Cresbard-------- | 0-10|Loam------------- IML, CL |ለ>ዛ, A-6 | 0 | 100 |100 |85-100|60-80 | 30-40 | 5-15 
{10-22|Clay loam, silty |CL, CH 1А-7 | 0 |100 | 100 ха Ч 90 | 40-60 | 15-30 
| | elay, clay. | | | | | | | 
|22-60|С1ау loam, silty ІСІ, CH |A-7, A-6 | 0 | 100 | 100 [85- 100110- 90 | 30-60 | 15-30 
ШЭ Нээсэн | AE ለክ ка қаса | 
Cavour---------- | E ------------- нь, CL, MH{A-4, А-6,| 0 | 100 ጋ.) | 30-55 | 5-20 
| А-7 | 
[12-27|Clay, clay loam, |CLMCH, МН,|А-7 | 0 | 100 195-100190-100170-95 | 40-65 | 15-30 
| Silty clay loam.| ML | | | | | | | 
аны loam, loam б, CH e A-6 | 0-5 Еа а x cx ган -85 | 35-65 | 12-35 
23В%; | | | | | | i | | | | 
Вагпев---------- | 0-7 |Loam------------- ICL, CL-ML |А-і, A-6 | 0-5 |95-100190-100185-1001|60-90 | 20-80 | 5-15 
| 7-16|Loam, clay loam |CL, CL-ML |А-Н, А-6 | 0-5 |95-300190-300180-95 |55-80 | 25-90 | 5-15 
us Шы clay loam rot, CL-ML pc A-6 | 0-5 1932 МВТ e -95 эн: | 25-40 | 5-15 
Cresbard-------- | 0-8 |Loam------------- |ML, CL 1 А-В, A-6 | 0 | 100 | 100 185-100160-80 | 30-40 | 5-15 
| 8-24|Clay loam, silty ІСІ, СН {А-7 [ 0 100 | 100 Цаатан | 80-60 | 15-30 
| | clay, clay. | | | | | | | 
|24-60|с1ау loam, silty ICL, CH [А-7, A-6 | 0 100 | 100 lgs- 100170- 90 | 30-60 | 15-30 
| | сјау, loam. " | | | | | | | | 
25--------------- | 0-12|8115у clay loam |С 14-6, A-7 | 0 | 100 | 100 190-100180-95 | 30-45 | 10-25 
Overly |12-48|5116у clay loam, ICL, CL-ML |А-6, A-7,| 0 | 100 | 100 (90-100180-95 | 25-50 | 5-30 
| | silt loam, clay | | А-4 | | | | | | 
| | 3088. | | | | | | | | 
[48-60|Stratified silt 105, CL-ML |А-6, А-Т,| 0 |100 | 100 190-100180-95 | 25-50 | 5-30 
| | 1088 to silty | | А-А | | | | | 
| | 6387» | | | | | | | | 
| | | | | | | | 1 | 
26%; | | | | | | | | | | | 
Bearden--------- | 0-1018115у clay loam [CL |A-6, A-7 | 0 100 | 100 195-100180-95 | 30-50 | 10-25 
[10-21|Silt loam, silty [CL |А-6, А-7 | 0 | 100 | 100 190-100|70-95 | 30-50 | 10-25 
| | elay 1оам. | | | | | | | 
|21-60|511% loam, silty ІСІ, |А-6, А-7 | 0 | 100 | 100 18 5580 288 95 | 30-50 | 10-25 
| | clay loam, к С | | | | | | | | 
Overly---------- | 0-12|5115у clay loam |С 1А-6, A-7 | 0 100 | 100 190-100|80-95 | 30-45 | 10-25 
|12-48|8116у clay loam, ICL, CL-ML |А-6, А-Т,| 0 | 100 | 100 190-100|80-95 | 25-50 | 5-30 
| silt loam, clay | | А-4 | | | | | | | 
| | loam. | | | | | | | | | 
148~601Stratifted silt ICL, CL-ML |A-6, А-Т,| 0 100 | 100 |90-100|80-95 | 25-50 | 5-30 
| | loam to silty | | ለ-1 | | | | | | | 
| | | | | | | | 
| | | | | | | | 


| слау. | 
| 


See footnote at end of table. 


172 Soil survey 


TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


| | Classification ТЕгав- | Percentage passing | 


| fine sand, fine | 
| sandy loam. | 
| 


Soil name and  |Depth| USDA texture | | [ments вјеме number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO |» 3 | | | | limit | ticity 
| [ linches| 4 10 40 | 200 | index 
Шы! | | Е | | Бек 
Por — | 0-7 |Sandy loam------- IML, SM, |л-4 | 0 1 100 | 100 160-95 |35-65 | 15-25 | NP-5 
Velva | | | CL-ML, | | | | | | | | 
| | | SM-SC | | | | | | | | 
| 7-60|Sandy loam, sand,|ML, SM [А-4 | о |100 | 100 170-95 [40-75 | 20-30 | NP-5 
| y! fine sandy loam. | | | | | | | | | 
30--------------- | 0-18|lLoam------------- | ሙቪ, CL |А-ђ, A-6 | 0 195-100 |85-100 |80-300 | 60-95 | 25-40 | 5-20 
Walsh 118- 015 сар, clay loam, |CL-ML, CL |А-4, А-6,| 0 195-100185-1001|80-1001|60-95 | 25-50 | 5-30 
| | silty clay loam. | | А-7 | | | | | | 
| 
35--------------- | 0-30/Silt loam, silty ІСІ, ML |А-6, А-7 | 0 | 100 | 100 190- 100|80- 100| 35-50 | 10-25 
Rauville | | слау Loam。 | | | | | | | | | 
|30-40|Silty clay loam, |CL, CH, MH|A-6, А-Т | 0 | 100 | 100 190-100|85-100| 35-60 | 15-20 
| 811% loam. | | | | | | | | | 
}40-60|Stratified |8М, SC, |А-2, A-4 | 0 {80-100}65-95 |50-85 [15-70 | <30 | NP-10 
| | gravelly sand to| CL, ML [ | | | | | | | 
| | слау loam. | | | | | | | | | 
| | | | | | | | | | 
39%: | | | | | | | | | | | 
Vallers--------- | 0-14|С1ау loam-------- OL, CL 1А-6, А-7 | 0 195-100195-100195-100185-95 | 30-50 | 10-20 
|10-31|Clay loam-------- {CL 1А-6 | 0 195-100|90-100|90-95 170-80 | 30-40 | 10-20 
Биш clay loam |CL, CL-ML ром A-6 | ዕ (225 10020- а -95 | | 20-40 | 5-20 
Мапїгей--------- | 0-8 |С1ау loam-------- |CL, CH |ለ-6, A-7 | 0 |100 | 100 190-100|70-95 | 35-55 | 15-30 
| 8-60|Loam, silty clay ICL, CH [A-6, А-7 | 0 |100 | 100 185-100150-95 | 25-55 | 10-35 
| | loam, clay loam. | | | | | | | | 
| | | | | | | | | 
цію: | | | | | | | | | | | 
Bearden--------- | 0-9 [Silty clay------- |05, CH |ለ-? | о 1100 |100 195-100190-95 | 40-60 | 20-40 
| 9።3818435 loam, silty ІСІ, 1А-6, А-7 | 0 1100 | 100 190-100170-95 | 30-50 | 10-25 
| | elay 1оап. | | | | | | | | 
138-60|Silty clay, siltylCL [A-6, A-7 | 0 | 100 | 100 190-300170-95 | 30-50 | 10-25 
жо E NE ME ME сек Кер ANE MM 
Perella--------- | 0-6 |511%у clay------- ICL, CH [А-7 | 0 | 100 | 100 195-100|90-95 | 40-60 | 20-40 
| 6-20|S11t loam, silty ICL, CL-ML,[|A-5, А-Т,| 0 |100 | 100 (95-100180-95 | 25-60 | 5-40 
| | clay loam, SH CH | A-6 | | | | | | 
| | 6187» | | | | | | | | 
|20-60|S11t loam, silt, її CL, ЇА-4, А-6,| 0 | 100 | 100  |95-100|80-95 | 25-50 | 3-28 
| | silty clay loan. | CL-ML | А-7 | | | | | | | 
42--------------- | 0-8 |Silty с18ау------- 1CH {А-7 | 0 | 300 | 100 195-100185-100| 50-70 | 25-40 
Nutley | 8-60|01ау, silty clay, ICH 1А-1 | 0 | 100 | 100 [95-100|85-100| 50-70 | 25-40 
р ИН НК а 02 
43B, ІЗЕ--------- | 0-9 18115у clay loam ICL, CH 14-7 | 0 1100 |100  |95-100|85-100| 45-70 | 20-40 
Савһе1 | 9=601511357 clay, с1ау,|СН, CL [А-7 | 0 | 100 |100 195-100185-100| 45-70 | 20-40 
PR ee ME кте 122) 
45--------------- | 0-29|S11ty clay------- ICH [А-7 | 0 | 100 | 100 |95-100|80-95 | 50-75 | 25-50 
Wahpeton |29-60|С1ау, silty clay,|CH, CL |A-7, A-6 | 0 | 100 | 100 195-100180-95 | 35-15 | 25-50 
| | silty clay ши | | | | | | | | 
46--------------- | 0-3418115 loam-------- IML, CL [A-4, А-6,| 0 | 100 | 100 190-100175-100| 30-45 | 5-20 
LaDelle | | | | A-7 | | | | | 
134-601Silt loam, silty ICL, ML, МНЈА-6, А-7 | 0 | 100 | 100 /[90-100|75-100| 30-55 | 10-25 
| | clay loam, loam.| | | | | | | | | 
| 
Ц8--------------- | 0-10| Sandy 1оап------- | SM, ML |A-2, A-4 | 0 | 100 | 100 160-80 130-55 | --- | NP 
Wyndmere ]10-28|Sandy loam, fine |SM, ML lA-2, A-4 | 0 | 100 | 100 [60-80 130-55 | --- | NP 
| | sandy loam. | | | | | | | 
|28-60|Fine sand, loamy ISM, ML 2 А-4 | 0 | 100 | 100 0-95 (25235 --- | МР 
| | | | | | | 
| | | | | | | 


See footnote at end of table. 
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Grand Forks Сошту, North Оакоја 


TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


Percentage passing 


Classification 
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at end of table. 


See footnote 


174 501 survey 


TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


sand, very fine | 
sand, very fine | 
sandy loam. | 

| 


一 || [ Classification Frag- Percentage passing | | 
Soil name and |Depth| USDA texture | | |ments | sieve number--. |Liquid | Plas- 
map symbol | | | Unified AASHTO |>3 | | | | limit ticity 
| | |Апсћев | 4 | 10 | 40 | 200 | | index 
in Pet Pot 
| | | | | | | | | | 
62--------------- | 0-9 |Fine sandy loam IML, SM, |А-4 | 0 | 100 195-100170-85 110-55 | 15-25 | 1-7 
Rockwell | | | SM-SC, | | | | | | | 
| | | CL-ML | | | | | | | | 
| 9-16|Fine sandy loam, ISM, ML, ለ-ጓ | 0 | 100 [95-100160-85 |35-55 | 15-25 1-7 
| | sandy loam, | SM-SC, | | | | | | | 
| | loam. | CL-ML | | | | | | | 
116-214 Fine sand, sand, [SM |ል-2 | 0 | 100 195-300165-80 |20-35 | -፦ МР 
| | loamy fine sand. | | | | | | (В | 
|24-60|511% loam, loam, ICL, CL-ML,|A-6, А-4 | 0-1 9522091 502109 АЈ |40-85 | 15-40 5-20 
| | с1ау 3088. | SC, аны | | | | | | | 
6Ц-----------. | 0-9 15116 loam-------- IML, CL lA-h, A-6 | 0 195-100195-100190- MT 90 | 30-40 5-15 
Antler | 9-29|С1ау loam, silty |ML, CL А-7, А-6 | 0-5 (195-100195-100190-100170-95 | 35-50 | 10-25 
| | clay loam, silt | | | | | | | | | 
| | loam. | | | | | | | | 
ша хучсан clay loam s ML (1559 А-7 | 0-5 Қа 2371001 РО ыы | 20-50 | 10-25 
65--------------- | 0-8 [Silty clay loam ІСІ, ML A-6, A-7 | 0 195-100195-100190-100170-90 | 35-50 10-25 
Antler | 8-18|Silty clay loam |CL, ML |А-6, ለ=? | 0 195-100 |95-1001|90-100|70-90 | 35-50 | 10-25 
|18-23|Stratified fine ISM, SM-SC |А-2, А-4 | 3-15 195-100195-100160-85 [30-50 | «30 NP-10 
| | sandy loam. | | | | | | 
[23-60|Clay loam-------- | ML [A-6, A-7 | 0-5 ЗО А бете шн | 35-50 | 10-25 
| | 
دة‎ Ба БЕЕН | 915) Re ም ICL-ML, CL, [А-4 | 0-5 195-100190-100180-95 |60-85 | 20-35 | 5-10 
Gilby | | | ML | | | | | | | 
112-26| юат, silt loam, |CL-ML, СЬ,|А-4 | 0-5 195-100190-100180-95 [50-85 | 20-35 5-10 
| very fine sandy | ML | | | | | | | 
| | loam. | | | | | | | | 
Башы clay loam 150 Іші. А-7 | 0-10 зээ p | 25-50 | 10-25 
70%: | | | | | | | | 
Antler---------- | 0-7 |Silty clay loam |CL, ML |А-6, A-7 | 0 |95-100|95- 140525 rere 90 | 35-50 10-25 
| 7-36|811су clay loam ICL, ML А-6, A-7 | 0 195-100195-100190-100170-90 | 35-50 | 10-25 
136-60| Clay loam-------- Ше ML 14-6, А-7 | 0-5 am иг ээх шин ed | 35-50 | 10-25 
| | 
Топка----------- | 0-19|Silty clay loam ICL, CL-ML |A-4, A-6 | 0-2 | 100 [95-100190-100|70-90 | 20-40 | 5-25 
119-34]511ђу clay loam, ICH, CL А-6, А-7 | 0-2 | 100 195-100190-100175-95 | 35-55 15-35 
| | silty clay. | | | | | | | 
134-60[Silty clay loam, ІСІ 14-6, А-7 | 0-3 | 100 1|95-1001|90-100170-90 | 30-50 10-30 
| | слау loam. | | | | | | | 
| | | | | | | | | | 
71%: | | | | | | | | | | | 
Hamerly--------- | 0-8 |Loam------------- ICL, CL-ML (3-4, А-6 | 0-5 |95-1001|90-1001|80-95 |60-90 | 20-10 | 5-25 
| жаны clay loam ICL, CL-ML ics 1583 0-5 | 95592 20:50 00522 (88509 | 20-45 | 5-25 
А-7 
|18-60|Loam, clay loam |CL, CL-ML |А-Ч, A-6,| 0-5 1|95-100190-100180-95 160-75 | 20-45 5-25 
ЭИ | Lx КЕРІК ӨЛЕР ЖЕК ዘዬ ሸፍ | 
Tonka----------- | 0-18|5116 loam------ --|CL, CL-ML |A-4, А-6 | 0-2 | 100 195-100190-100170-90 | 20-40 | 5-25 
|18-32|Silty clay loam, |CH, CL 1ለ=6, А-Т | 0-2 | 100 195-100190-100175-95 | 35-55 | 15-35 
clay loam, clay.| | | | | | | | 
|32-6018315፻ clay loam, ІСІ. |А-6, А-Т | 0-3 1 100 195-100190-100170-90 | 30-50 10-30 
Ж. мак M как EM AME 
72--------------- | 0-14|5116 loam-------- {ML |ጸ=ጓ | 0 | 100 | 100 175-95 [60-90 | 25-40 | NP-10 
Gardena 118–6015116 loam, very [ML [А-4 | 0 | 100 | 100 175-95 |55-90 | 20-40 | NP-10 
| | fine sandy loan, | | | | | | | | | 
| | loam. | | | | | | | | | 
| | | | | | | | | | | 
13--------------- | 0-10 | 8435. loam-------- |OL, ML |А-4 | 0 | 100 | 100 195-100|10-95 | 20-40 МР-10 
Glyndon l10-22|Silt loam, very IML, CL-ML, | ጳ>ጓ | 0 | 100 | 100 190-100160-95 | 20-30 МР-10 
| | fine sandy loam.| CL | | | | | | 
|22-60|Loamy very fine IML, SM, [es | о | 100 | 100 ነሁ 1 32879 | 10-30 МР-10 
| | | | | | | 
| | | | | | | 
| | | | | | | 


See footnote at end of table. 


Grand Forks County, Мопћ Dakota 175 


TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


| [ Classification ET | Percentage passing | 


Soil name апа  |Depth| USDA texture | [ments | Sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO |» 3 | | | limit | ticity 
| | | | linches | | 10 | 40 | 200 | | index 
In Pet Pct 
| | | | | | | | | | 
16--------------- | 0-12|811% loam-------- |OL, ML | A-4 | 0 | 100 | 100  |95-100170-95 | 20-34 | МР-7 
Вогир 112-34 |Уегу fine sandy |ML [А-4 | 0 | 100 | 100 190-100160-95 | <30 NP-5 
| | loam, loamy veryl | | | | | | | 
| | fine sand, silt | | | | | | | | | 
| | loam. | | І | | | | | 
|34-60|Loamy very fine IML |A-4 | 0 | 100 | 100 185-100150-90 | «30 | NP-5 
| | sand, very fine | | | | | | | | 
| | sand, very fine | | | | | | | | 
| | sandy loam. | | | | | | | | 
| | | | | | | | | | 
T8B*, 78С*: | | | | | | | | | | 
Zell------------ | 0-9 |Silt loam-------- |CL, ML |A-4, А-6 | 0 | 110 195-1001|85-100180-100| 30-40 | 5-15 
| 9-60|5416 loam, very |CL, ML А-д, 4-6 | 0 | 100 195-100|85-100180-100| 30-40 | 5-15 
| | fine sandy loam, | | | | | | | | | 
NE A... 
Gardena--------- | 0=17 | 541.5. 1оап-------- ML {А-4 | о | 100 | 100 175-95 [60-90 | 25-40 | NP-10 
|17-60|8116 loam, very IML | A-4 | о | 100 |100 175-95 155-90 | 20-40 | NP-10 
| | fine sandy loam, | | | | | | | | 
| | 1оам. | | | | | | | | 
| | | | | | | | | 
T9B*, 790%, 795፤:! | | | | | | | | | 
Zell------------ | 0-10|811% loam-------- |CL, ML |А-4, А-6 0 1100  |95-100|85-100|80-100| 30-40 | 5-15 
|10-6015115 loam, very |СІ, ML |ለ-ቫ, А-6 0 | 100  |95-100|85-100|80-100| 30-40 | 5-15 
| fine sandy loam, | | | | | | | | 
| | silty clay ‘loam. | | | | | | | | 
LaDelle--------- | 0-34|S11t loam-------- IML, CL 22 А-6, 0 | 100 | 100 007 15- b 30-45 | 5-20 
А-7 
|34–6015115 loam, silty |CL, ML, |ጳ=6, A-7 | 0 | 100 | 100 190-100175-100| 30-55 | 10-25 
| слау loam, loam.| MH, CH | | | | | | | 
| | | | | | | | | | | 
849, | | | | | | | | | | | 
Wyndmere-------- | 0-10] Sandy 1оап------- ISM, ML 14-2, A-4 | 0 | 100 | 100 (60-80 |30-55 | --- | NP 
110-28 | бапду loam, fine |5М, ML |А-2, А-4 | 0 | 100 | 100 160-80 {30-55 | --- | NP 
| | sandy 1оам. | | | | | | | | 
128-60 | Еїле sand, loamy |SM, ML 14-2, А-4 | 0 | 100 | 100 60-85 |20-55 | --- | NP 
| | fine sand, fine | [ | | | | | | | 
Nm КИЕ የሸ ይ በ በ በ. 
Embden---------- | 0-10|Sandy loam------- ISM, ML, SClA-2, A-4 | 0 | 100 | 100 60-95 (30-65 | <35 | NP-10 
|10-23|Fine sandy loam, [SM |A-2，A-4 | 0 | 100 | 100 160-85 |30-50 | --- | МР 
| | sandy Loam。 | | | | | | | | 
|23-60|Sandy loam, loamy|SM |ል-2, A-4 | 0 | 100 |100 150-80 |15-50 | -- | NP 
| | fine sand, fine | [ | | | | | | 
MES хэн | | ከ... Нан Е ГОРЯ | 
ee за | 0-10|Loam-----------.- ICL, CL-ML |A-h, А-6 | 0 |95-100|95-100|85-95 160-85 | 25-40 | 5-20 
Divide 110-25| Боат, gravelly ICL, CL-ML |А-%, А-6 | 0-3 195- хас 100160-90 |55-80 | 20-40 | 5-20 
| | слау loam. | | | | | || | | 
la5-60|Stratified fine GM, SM, [А-1 | 0-5 |25-15 sues 110-40 | 5-25 | --~ | NP 
| | sand to gravelly| GP-GM, | | | | | | | 
кан ји И Mite МЕЛ 
87--------------- | 0-16|Loam------------- Ісі. JA-6, A-7 | 0 95-100|95-100185-95 |50-80 | 30-50 | 10-25 
Marysland |16-33|Loam, clay loam, ICL, SC [А-6 | 0 190-100185-100180-95 |45-80 | 20-40 | 10-20 
| | sandy clay loam. | | | | | | | | | 
133-60| Stratified sand  [SP-SM, SM [А-1, A-2,] 0 70-95 |50-90 |35-70 | 5-20 | --- | NP 
[ | to very gravellyl | А-3 | | | | | | | 
| | coarse sand. | | | | | | | | | 
| | | | | | | | | | 


See footnote at end of table. 
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Soil name and 
map symbol 


Renshaw 


Inkster 


98E*: 
Edgeley--------- 


Kloten---------- 


See footnote 


TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 
|| | | Classification ааа 1 Percentage passing | 


| sieve number-- 


аш USDA texture 

| | 
in 

| 

| 0-8 iLoam------------- 
8-15|Loam, sandy clay 


loam. 


| 
| 
| loam, gravelly 
15- шан аа and gravel 


| 
| БЫ Sande 1оап------- 
118-60|Gravelly coarse 
| | запа, соагве 


| | 
| | 
| 0-6 |Запду 1оап------- 


sand, sand. 


| | 

| 6-24|Sandy loam, fine 
| | sandy loam. 

|24- үза 1оап, 1оапу 
| sand. 

137- ЖАДЫН 1оап, loamy 
| sand. 


0-8 |Silty clay loam 
8-60|S11t loam, silty 
| 
026 Loam------------- 
-11|бгауе11у loam, 
| gravelly 


| 

| 

| 

| 

|8 

| 

15 

| clay loam. 
| 

IL 

10 

| sandy loam, 

| gravelly loamy 

| sand. 

11-60|Sand and gravel 

| 

| 0-11|Loam------------- 
|11-22|Loam, clay loam 
|22-60|Loam, clay loam 


1- -1o19ravelly loam, 
| very gravelly 
sandy loam, 
gravelly loamy 
sand. 


аб end of table. 


| 0-6 

| 6-36|С1ау loam, shaly 

| clay loam, silt | 

| loam. 

35-55 Weathered bedrock 

| 0-9 |Loam------------- 
9-60|Weathered bedrock 


| |ments 


| Unified | AASHTO 
| 


| 
ISW, SM, 1А-1 
| ви, ዐዘ-0ቨ1 


ISM, SC, 
| 8М-80 
|SP-SM, GP,lA-1 
| SP, ШЫ 


|ለ-, 
| 


| 1 

Шеш SC,lA-4, 
SM | А-6 

En SM-SC, uu 

| sc | А-6 

ISM, 8ሺ-80ዐ , | А-В, 

| 80 | ሎ፦ 


ISM, SM-SC,|A-!, 
| SC A-6 


| 

| | 

| | 

| | 

| | 

|CL-ML, CL |ል=ቫ, А-6, 

| | А-7 

|CL-ML, CL |А-Н, А-6, 

| | А-7 

| | 

| | 

IML, CL [A-4, A-6 

|SM, SM-SC |А-Ш, A-2, 

| | А-1 

| | 

| | 

| | 

IGM, GP, [А-1 

| SM, SP | 

ICL, CL-ML |А-4, А-6 

ICL, CL-ML |А-4, А-6 

Éa: CL-ML [rn A-6 

IML, CL 14-4, A-6 

ISM, SM-SC |А-4, А-2, 

| | A-1 

| | 

| | 

| | 

IGM, GP, [А-1 

| SM, SP | 

| | 

| | 

ICL, CL-ML |А-Н, А-6 

|CL, CH ሽን А-7 
| 

| --- | --- 

ICL, CL-ML ү» А-6 
| 


|inecnes 
Pet 


> 3 


0-5 
0-5 


0-5 


о о о о 


8 | 10 | 


| 
5-10015-200105- 90 
45-95 Jao- 70 110-50 
88-100190-1001 60-80 
35-95 |25-90 |10-50 
| 
ee 
160-15 
|50-70 


95-100190-100 | 80-95 
95-100190-100 | 80-95 


| | 
5-100185-100170-90 
0-90 145-80 145-70 


очо 


0-10 1292309 ома аи 


| 
95-100190-100185-100 


|_200 


| | 
90-100170-100150-15 


p -70 
0-15 


| 

| 

! 

| 
ere 
| 0-10 
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| 
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130-40 
(59 
[15-40 
15-і 


| 
90- холын -95 
95-100185-95 
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limit 
Pot 


30-40 
25-37 


<25 


ticity 
index 
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Grand Forks County, North Dakota 177 
TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 
| Classification Frag- | Percentage passing | 
Soil name and  |Depth| USDA texture | Iments | з1еуе number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO > limit | ticity 
| | | |inches| 4 10 | 40 |200 | index 
m Pet Pet 
| | | | | | | | | 
99%: | | | | | | | | | | 
Сауоцг---------- | 0-12|Loam------------- IML, CL, МН|А-4, А-6, 0 | 100 12351001857100 59833 | 30-55 | 5-20 
| | A-T 
|12-27|С1ау, clay loam, |CLMCH, МН,|А-7 0 | 100 195-100190-100)10-95 40-65 | 15-30 
| silty clay loam.| ML | | | | | | | 
аг эн loam, loam |СІ, СН 14-7, А-6 | 0-5 ias ия 1001857 орбо -85 | 35-65 | 12-35 
| | 
Miranda--------- | 0-3 |Loam------------- | CL-ML се А-6 0 | 100 | 100 (89552 60285 | 25-40 | 5-15 
L 
| 3-12lLoam, clay loam ICL, ML |A-6, А-7 | 0-5 195-100195- 1001855 95 4160-80 | 30-50 | 10-20 
eb Can clay loam ІШ ML зах А-7 | 0-5 ЊЕ os холын 95 2223 | 30-50 | 10-20 
126-------------- | 0-10|8115у clay loam [CL |А-6, A-7 | 0 | 100 | 100 195-100180-95 30-50 | 10-25 
Веагдеп 110-211511% loam, silty |CL lA-6, A-7 | 0 | 100 | 100 190-100170-95 30-50 | 10-25 
| | clay loam. | | | | | | | 
|21-60/Silt loam, silty ІСІ. 1А-6, А-7 0 | 100 | 100 190-100170-95 | 30-50 | 10-25 
| | clay loam, loam. | | | | | | | 
| | | | | | | | | | 
130В% | | | | | | | | | 
Svea------------ | 0-17|Loam------------- ICL, CL-ML |А-4, A-6 | 0-5 195-100185-100|80-95 |60-90 | 20-40 | 5-25 
|17-31|Loam, silt loam, ICL, CL-ML |A-4, А-6,| 0-5 ]95-100|[85-100|80-95 160-90 20-45 | 5-25 
| слау loam. [ | А-7 | | | | | | | 
131-60| оат, silt loam, |CL, CL-ML |A-4, A-6,| 0-5  |95-100|85-100|80-95 160-80 | 20-50 | 5-30 
| | clay Loam。 | | А-1 | | | | | | | 
Buse------------ | 0-8 |Loam------------- nes CL, weh A-6 | 0 г 90-100 | 5-95 ከ ከማ. | 20-40 | 3-20 
CL-ML 
| 8-60|Loam, clay loam |CL, CL-ML [A-4, A-6 0 |? 90-100 | 5-95 ከ -90 Ша; | 25-40 | 5-20 
| | | | 
130098 | | | | | | | 
Виве------------ | 0-8 Шы ------------- |ML, CL, Ия A-6 | ues 2 08 РЕ 95 pu -90 Irem 20-10 | 3-20 
| CL-ML | 
| 8-60|Гоат, clay loam  |CL, CL-ML таас, А-6 ІШЕ 109 -95 ШЕ -90 [09250 25-50 | 5-20 
Svea------------ | 0-17 | Loam------------- ICL, CL-ML |А-4, А-6 | 0-5 |95-1001|85-1001|80-95 160-90 | 20-40 | 5-25 
117-31| Боат, silt loam, ICL, CL-ML |ለ=ባ, А-6,| 0-5  |95-100|85-100180-95 |60-90 20-45 | 5-25 
| | clay loam. | ለ-? | | | | | | 
131-60|Loam, silt loam, ICL, CL-ML |А-Ц, ለ-6, | 0-5 |95፦ 1001957 100 ው 95 160-80 20-50 | 5-30 
| | clay loam. | | А-7 | | | | 
| | | | | | | | | | 
148%; | | | | | | | | | 
Wyndmere-------- | 0-8 |Fine sandy loam |6ቨ, ML |A-2, А-Н | | 100 | 100 160-80 |30-55 --- | NP 
| 8-33[Sandy loam, fine |5М, ML 1А-2, А-В | | 100 | 100 160-80 |30-55 | --- | NP 
| | sandy loam. | | | | | | | | 
133-60|Fine sand, loamy |SM, ML [A-2, A-4 | | 100 | 100 160-85 |20-55 | --- | NP 
| | fine sand, loamyl | | | | | | | | 
| | very Ғіпе вапа. | | | | | | | | | 
Tiffany--------- | 0-15|Fine sandy loam |5М, ML, |ል-2, A-4 | | 100 |100 |60-85 130-55 | <30 | NP-10 
| | | 8М-80, ! | ! | | | | | 
| | CL-ML | | | | | | | | 
115-60| Еїпе sandy loam, 15М, ML |А-2, А-В | | 100 | 100 150-95 |20-55 | --- | NP 
| | loamy fine sand, | | | | | | | | | 
| | Loamy very fine | | | | | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | | | 
171%; | | | | | | | | | | | 
Antler---------- | |811% 1оап-------- IML, CL lA-H, А-6 | 195-100195-100190-100170-90 | 30-40 | 5-15 
| 9-29|С1ау loam, silty |ML, CL |А-7, A-6 | 0-5 195-100195-100|90-100110-95 | 35-50 | 10-25 
| | слау loam, 8115 | | | | | | | | | 
| | 1оат. | | | | | | | | 
|29-60|Loam, clay loam, ICL, ML |ለ=6, ለ=” | 0-5 195-100195- 166185 100 992 80 | 20-50 | 10-25 
| silt loam. | | | | | | | | 


See footnote at end of table. 
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


Ї Ї Classification [Prag- | Percentage passing 
Soil name and  |Depth| USDA texture | Iments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO |» 3 | | | | limit | ticity 
| | | |іпсһев| 4 | 30 | 40 | 200 | | index 
in Pct Pet 
| | | | || | | | | | | 
171%: | | || | | || | | | | | 
Tonka----------- | 0-19|511% loam-------- ICL, CL-ML |A-4, A-6 | 0-2 | 100 195-100190-100|70-90 | 20-40 | 5-25 
í19-3!|Silty clay loam, ICH, CL |А-6, А-7 | 0-2 | 100 195-100190-100175-95 | 35-55 | 15-35 
| | clay loam, clay.| | | | | | | | 
{34-60|Silty clay loam, ІСІ. |А-6, А-7 | 0-3 | 100 (95-100190-100170-90 | 30-50 | 10-30 
| | clay loam. | | | | | | | | | 
| | | | | | | | | | | 
113": | | | | | | | | | | | 
Glyndon--------- | 0-1318116 loam-------- |OL, ML [А-4 | 0 | 100 | 100 195-100170-95 | 20-40 | NP-10 
|13-10|8116 loam, very IML, CL-ML,lA-4 | о 1100 | 100 190-100160-95 | 20-30 | NP-10 
| | fine sandy loam.| CL | [ | | | | | 
140-60 | оату very fine |ML, SM, [А-4 | 0 | 100 | 100 185-100|35-75 | 10-30 | NP-10 
| | sand, very fine | SC, CL | | | | | | | 
| | sand, very fine | | | | | | | | 
ск тт тк a በ 
Tiffany--------- | 0- Б loam-------- nm. TAME A -4 | 0 | 100 | 100 ас | АЕ | 15-35 | МР-10 
| сі, 
| | | | | | | | | | | 
1990------------- | 0-4 |Loam------------- | CL |А-6, A-7 | 0 | 300 100 185-95 |60-75 | 30-45 | 10-25 
Miranda Variant | 4-25 |С1ау------------- | CH |А-7 | 0 | 100 | 100 (892100185: 95 | 50-75 | 30-45 
|25-60 0 | Weathered bedrock| --- | --- |--- |--- |--- | سد‎ 1- | — | --- 
| | | | | | | | | | | 
226%: | | | | | | | | | | | 
Веагдеп--------- | 0-8 [Silty clay loam ІСІ. |A-6, A-7 | 0 | 100 100 1|95-100|80-95 | 30-50 | 10-25 
| 8-23|8116 loam, silty [CL |А-6, A-7 | 0 |] 100 100 190-100|70-95 | 30-50 | 10-25 
| | clay loam. | | | | | | | 
|23-60|5116 loam, silty [CL |А-6, А-7 | 0 | 100 | 100 190-100110-95 | 30-50 | 10-25 
| | clay loam, земне | | | | | | | | 
Реге11а--------- | 0- Ши clay loam [CL |A-6, A-7 | 0 | 100 100 |95-300185-95 | 25-50 | 10-30 
|11-28] 5116 loam, silty ІСІ, CL-ML,|A-4, A-7,| 0 | 100 100 195-100180-95 | 25-60 | 5-40 
| | clay loam, silty| CH | A-6 | | | | | | | 
| | clay. | | | | | | | | 
|24-60|Silt loam, silt, IML, CL, JA-4, А-6,| 0 | 100 100 195-300180-95 | 25-50 | 3-28 
| | silty clay Цэн CL-ML | А-7 | | | | | | | 
оба а па НЕ | 0-1313416у clay loam IML, CL [А-6, А-Т,| 0 | 100 100 195-100180-95 | 30-50 | 1-27 
Веагдеп | | A-4 | | | | | | | 
|13-18|511% loam, silty IML, CL |А-6, А-7,| 0 | 100 100 195-300180-95 | 30-50 | 7-27 
| clay loam. | А-1 | | | | | ኩብ... 
|18=60|8435 loam, silty IML, CL |А-6, А-7,| 0 | 100 100 195-100180-95 | 30-50 | 7-27 
| | clay loam, loam. | | A-4 | | | | | | 
| | | | | | | | | | 
401%: | | | | | | | | || | 
Aberdeen-------- | 0-8 [Silty с1ау------- |CL, ML [А-6, A-7 | O | 100 100 195-100190-100| 35-50 | 10-25 
| 8-60183157 clay, clay,|CH, ML, CL|A-7 | 0 1100 |100 195-100190-100| 45-75 | 15-40 
| | silty clay 108.1 | | | | | | | | 
Nutley---------- | 0-9 |5116у с1ау------- | CH [А-7 | 0 | 100 | 100 195-100185-100| 50-70 | 25-40 
| 9-60|Clay, silty clay, ICH |ል-? | 0 | 100 100 195-300185-300| 50-70 | 25-40 
| silty clay loam.| | | | | | | 
| | | | | | | | | | 
102%; | | | | | | | | | 
Exline---------- | 0-8 |Silty с1ау------- |CH, MH [А-7 | 0 |100 100 195-100|90-100| 50-15 | 25-40 
| 8-26|С1ау, silty clay,|MH, CH [А-7 | 0 | 100 |100 195-100190-100| 60-90 | 30-50 
| | silty clay loam. | | | | | | | | 
|26-ዛ0]84157 clay loam, |CH, МН [А-Т | о | 100 |100 195-100185-100| 50-80 | 20-45 
| | silty clay, [ | | | | | | | 
| clay. | | | | | | | 
|40-60| Stratified silt ІСІ, CH [А-7 | 0 |100 100 195-100185-100| 40-60 | 15-30 
Жа ет ER M | 
Aberdeen-------- | ЈЕ: |8116у с18у------- ICL, ML |А-6, A-7 | 0 | 100 | 100 195-1001|90-100| 35-50 | 10-25 
| 8-60|Silty clay, clay,|CH, ML, OL|A-7 | 0 | 100 | 100 195-100190-100| 45-75 | 15-40 
| | silty clay 1оам. | | | | | | | 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Absence of an entry 


Entries under "Erosion factors--T" apply to the entire 


"Wind erodibility group" apply only to the surface layer. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--SOIL AND WATER FEATURES 


[The definitions of "flooding" and "water table" in the text explain terms such as "rare," "brief," 
"apparent," and "perched." The symbol < means less than; > means more than. Absence of ап entry 
indicates that the feature 15 not a concern] 
Floodin High water table Risk of corrosion 
Soil name and | Нуаго- | [va መረን | Potential| 
map symbol | logic| Frequency | Duration |Months | Depth | Kind |Months | frost |Uncoated |Concrete 
|кгоџр | | | | | | | action | steel | 
Pt 
| | | | | | | | | | 
2+ ات‎ | C/D |Мопе-------- | --- | === | *2-2.0| Apparent | Jan-Dec | High----- | High----- |Low. 
Parnell [ [ | | | | | | | | 
| | | | | | | | | | 
3*---- س س س‎ | с |Мопе-------- | --- | --- [+.5-2.5 | Apparent |Nov-Jun|High-----|High----- |Том. 
Vallers | | | | | | | | | | 
| | | | | | | | | | 
ЦӨ-----------.... | B/D |Мопе-------- | --- | --- | 41-1.,0| Apparent |Jan-Dec|High-—---- | High----- | Low. 
Arveson | | | | | | | | | | 
| | | | | | | | | | 
Li аса ጨመ | OD |Мопе-------- | --- | --- | *1-1.0|Apparent|Apr-Jul|High----- | High----- Шон. 
Colvin | | | | | | | | ! ! 
10--------------- | ሀ | Frequent----|Brief---.-- |Mar-Oct| 0-2.0 | Apparent |Oct-Jun| High----- | High----- | Moderate. 
Lamoure | | | | | | | 
| | | | | | | | 
11#--------------- | CD |Мопе-------- | --- | --- | *2-1.0lApparent|Jan-Dec|Moderate |High----- | Low. 
Dovray | | | | | | | 
| | | | | | | | | | 
12---------------- | в |None-------- | --- | --- |4.0-6.0|Apparent|Apr-Jun|Moderate |High----- |Том. 
Svea | | | | | | | | | 
| | | | | | | | | 
13В--------------- | B | None-------- | --- | --- | 26.0 | --- | --- |Moderate |High----- |Low. 
Barnes ! І | | | | | | | | 
| | | | | | | | | | 
15р, 15Е: | | | | | | | | | | 
Визе------------- | В [None -------- | --- | --- | 26.0 | --- | --- | es ------ | Low. 
Svea------------- | В |. -------- | --- | --- ኮው. са ера а се эсээ гона 
168--------------- | D |Мопе-------- | --- | --- | +1-1.0] Apparent | Арг-Маг |High--—-- | High----- | High. 
КИЕ БӘ Weil a, ከ... Ug UNE 
17---------------- | B | None-------- 1 --- | --- 156.0 | --- | --- |Moderate |High----- |Том. 
in РЕ ЖӨ азық көне 
19---------------- | c |None-------- | --- | --- |1.5- -3.0 | Apparent | 3ep-Jun | High----- | High----- |Low. 
Hamerly | | | | | | | | | | 
| | | | | | | | | | 
23: | | | | | | | | | | 
Cresbard--------- | C [hene -------- | --- | --- | >6.0 | --- | --- | oderate [High ----- занд 
Cavour----------- | р [None -------- | --- | --- | >6.0 | --- | --- | Moderate пып ----- шахаж 
23В: | | | | | | | | | | 
Вагпез----------- | B ene -------- | --- | --- | >6.0 | --- | --- аза ከ ከወር 
| 
Сгезьага--------- | с pens -------- | --- | --- | >6.0 | --- | --- желімі |High----- | Moderate. 
25---------------- | ር |Мопе-------- == | => 1256.0 | --- |--- ЕС У |High----- [Low. 
Overly | | | | | | | | | 
| | | | | | | | | | 
26: | | | | | | | | | | 
Веагаеп---------- | с jene -------- | --- | --- ከር шаах руші HER ----- [High ----- |Том. 
Overly----------- | с | -------- | --- | --- | >6.0 | --- | --- | High----- [Enn ----- | Low. 
29---------------- | B |Оссаз1опа1 |Уегу brief|Mar-Jun| »6.0 | --- | --- | Модегафе |High----- | Low. 
Velva | І | со brief.| | | | | 
| | | | | | | | | | 
30-------------.-. | B |Копе-------- | --- | - [4.0-6.0|Apparent|Mar-Jun|Moderate |High----- Шон. 
Walsh | | | | | | | | | | 
| І | | | | | | 
35---------------- | D | Frequent---- | Brief----- iMar-Oct| 0- -2.0 | Apparent ren-Dec High ----- | High----- | Модегабе. 
Rauville | | | | | | | 


See footnote at end of table。 
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TABLE 15.--SOIL AND WATER FEATURES--Continued 


Apparent ава зан ----- | High----- |Low. 
| | 


[ ] Flooding High water table | Risk of corrosion 
Soil name and |Нудго- | | | | | | Potentiall 
man ጸህጠከሰ1 | 1ሰሮ4ሶ| Ямеапепсу | Duration [Months | Depth | Kind  |Months | frost  |Uncoated |Concrete 
lgroup | | | | | | | action | steel İl, 
一 一 若是 让 一 一 | Ft | | | | | 
| | | | | | | | | | 
39%; | | | | | | | | | | 
Vallers---------- | с р опе-------- | --- | --- лан 5o ОО ава S ----- | High----- |Moderate. 
| 
МапГгей---------- | D IN опе-------- | --- | --- | +1- ota аврерапе Марица High ----- | High----- | Low. 
| | | 
41: | | | | | | | | 
Bearden---------- | c | None-------- | --- | --- 11.5-2.5 | ApparentlSep-Jun|High----- | High----- | Low. 
| | | | | | | 
Реге11а%--------- | в/р Ші -------- | --- | --- | +1-1.0 | ርር ከ ші; ----- Бі ----- |Том. 
42---------------- | ር |Мопе-------- | eee | --- | 6.0 | --- | |Moderate |High----- | Low. 
СЕ ПИ M ME | 
43B, l3E---------- | 6 lOccasional |Вгіег----- |Mar-Mayl1.0-3.0lApparentlApr-JullModerate |High----- Шом. 
Cashel | | | | | | | 
| | | | | | | |. 
Ц5---------------- | € lOccasional  |Brief----- |Mar-Jun| >6.0 | --- | --- | High----- | High----- | Low. 
Wahpeton | | | | | | | | 
Ц6---------------- | B |Оссаз1опа1  |Brief-----|Apr-Jun|!J.0-6.0|Apparent|Oct-Jun|High----- | High----- | Low. 
LaDelle | | | | | | | 
ከ8-==-መ=መመመመመመመመመሙ | 8 |Мопе-------- | --- | --- |2.0-5.0l Apparent | Sep-Jun | High----- | High----- | Low. 
Мупдтеге | | | | | | | 
| | | | | | | | | 
50B--------------- | А Мопе-------- | --- | --- 13.0- ЭХО ከ. [Moderate |Том. 
Hecla | | | | | | | | 
| | | | | | | | | 
518: | | | | | | | 
Hecla------------ | A None-------- | --- | --- | .0-6. .0| Apparent |Арг-бес|Мойегеге |Модегабе ЕШ 
| 
Maddock---------- | ል None-------- | --- | --- | 36.0 | --- | |Low------|Moderate [Low. 
| | | | | | | | | 
Б1Е--------------- | А Мопе-------- | wee | --- 1»6.0 | --- | Low------ [Moderate |Low. 
Maddock | | | | | | | | | 
53---------------- | A/D |Мопе-------- | --- | --- | 0-2.0|Apparent|Oct-Jun|Moderate |High----- |Том, 
Натаг | | | | | | 
| | | | | | | 
54p--------------- | B Мопе-------- | --- | --- 13.5- еі азаяр yen Moderate |High----- | Low. 
Embden | | | | | | | | | 
558-----------н. | B/D |Мопе-------- | --- | --- | 41-3.0| Apparent | Apr-Jun | High----- | High----- | Low. 
Tiffany | | | | | | 
| | | | | | | | | 
59---------------- | в |None-------- | --- | --- 1|3.0-6. 0 | Perched OE Moderate |High----- | Low. 
Towner | | | | | | | 
| | | | | | | | | 
60---------------- | B |Хопе-------- | --- | --- 12,5- 6.0 | Apparent | Apr-Jul Moderate |Moderate |Low. 
Grimstad | | | | | | | | | 
628--------------- | B/D |None-------- | --- | --- | *1-3.0| Apparent|Apr-Jul|High----- | High----- |Low. 
Rockwell І | | | | | 
| І | | | | | | | 
64, 65------------ | ር Мопе-------- | --- | --- 11.0- ገ сайы High----- | High-----|Low. 
Antler | | | | | | | | | 
| | | | | | | | | 
61---------------- | B Мопе-------- | --- | --- |1.0- Мт усан са ыз ----- | High----- |Том. 
Gilby | | | | | | | | 
| | | | | | | | | | 
70: | | | | | | | | | 
Antler----------- | 6 |Мопе-------- | --- | --- 11.0-4.0 | Apparent|Apr-Jun|High----- |High-----|Low. 
| | | ! | | 
Топкай----------- | CD |Мопе-------- | --- | --- ከ 101 цас а НЕБІ ----- Іші ----- ሯቸው 
| 
71: | | | | | | | | | | 
Hamerly---------- | c | None-------- I --- | --- pees 2 8 pparent | Sep-Jun | High----- | High----- | Low. 
| | 
Топкай----------- | с/р зан -------- | --- | --- ከ 1.0[А 


See footnote at end of table. 
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map symbol 


Gardena---------- 


un oer 790: 


LaDelle---------- 


84; 
Wyndmere--------- 


Embden----------- 


89, 


985: 
Edgeley---------- 


Kloten----------- 


TABLE 15.--SOIL AND WATER FEATURES--Continued 


|Нудго- | 
| logic| Frequency 


rou 


B/D 


B/D 


See footnote at end of table. 


Floodin 


Duration 


[Months 


High water table 


| Depth | Kind |Months | 
| | | 


| 

Ft 

| | 

4.0-6.0] Apparent | Apr-Jun | 
| | 


| | 
-6.0|lApparent|Apr-Jul| 
| | 


| | 
1.0-2.5| Apparent | Apr-J u1 | 


| 
| 
ድ | See. 
| 
Apparent | Apr-Jun 


0 чен 
-6.0 


| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
кеген 


| 
цагг 


| 
12.0-5.0 | Apparent |Sep-Jun| 
| | 

Бынан Арран 


|55 .5- пи сан 
| | | | 
| +1- ки 
| 

| 22 .0 --- 
| 

| 

І መመመ 
| 

| 

| 


3.5-6.0|Apparent|Apr-Jun 


| 
| - 
| 
| - 
| 
| 
| 
І 
| 
| 
| 
| 
0-1.0 ነክ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

>6.0 | 
>6.0 | 
| 

>6.0 | 
| 
| 
| 


>6.0 


>6.0 


>6.0 


| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| | 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


»6.0 


| 
1.5-2.5 | Apparent | Sep-Jun | 

| 

| | | 

| | | 
шан S N 

| | 


|Potential| 
frost |Uncoated 
action | steel 
| | 
| | 
High----- [Moderate |Том. 
| | 
| | 
High----- | High----- Мом. 
| | 
І | 
High----- |High----- Шок. 
! | 
| | 
| | 
High----- | High----- |Moderate. 
| | 
High----- [Moderate |Low. 
| 
| | 
High----- High----- |Moderate. 
High----- Шеш ----- |Том, 
| 
High----- |High----- [Low. 
| 
Moderate |High----- |Том. 
Moderate |High----- Шоя, 
| | 
| | 
High----- | High----- |Low. 
| 
Low------ ІМмодегабе |Low. 
| 
Low------ {Moderate |Low. 
| 
Moderate |High----- |Том. 
| | 
| | 
| | 
| | 
| | 
High----- |High-----|Moderate. 
| | 
| | 
| | 
Low------ | Low------ | Low. 
Moderate |High----- | Low. 
Low------ |Low------ | Low. 
| 
| | 
| | 
Moderate |High----- | Бом. 
| 
Moderate [High ----- ояз 
| | 
Moderate |High----- | Moderate, 
Moderate |High----- |Модегабе. 
| 
High----- | High----- | Low. 
| | 
| | 
Moderate |High----- | Low. 
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Risk of corrosion 


|Concrete 
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TABLE 15.--SOIL AND WATER FEATURES--Continued 


Floodin High water table Risk of corrosion 
Soil name апа |Нудго- | |Potentiall 
map symbol | logic! Frequency | Duration [Months | Depth | Kind [Months frost |Uncoated |Concrete 
roup | | | | | | | action | steel | 
Pt 
| | | | | | | | 
1308: | | | | | | | | | 
Buse------------- | B [None -------- | --- | --- | >6.0 | --- | --- |Moderate |Low------ Low. 
| | | 
130C: | | | | | | | | | 
Buse------------- | B ан -------- | --- | --- | >6.0 | --- | --- |Moderate |Low------ Low. 
| | | | | 
Зуеа------------- | B | None-------- | --- | --- 14,0-6.0| Ap Parent Apus Jun Moderate | High----- | Low. 
| | | | | | | 
148: | | | 1 | | | | | 
Wyndmere--------- B |None-------- | --- | --- 12.0-5.01А ыы ыы ----- | High----- |Low. 
| | | | | | | 
Tiffanys--------- B/D |Копе-------- | --- | --- | +1-3.01А apparent [Apr-Jun єв ----- | High----- |Low. 
| | | | | | | | 
171: | | | | | | | | | | 
Antler----------- ዕ |Копе-------- | --- | --- 11.0-1.0 du pparent|Apr-Jun|High----- | High----- | Low. 
| | | | | 
Топка%----------- | CD |Мопе-------- | --- | --- pum -1.0 ^ pparent|Apr-Jun|High----- | High----- | Low. 
| | | | | | | 
173: | | | | | | | | | 
Glyndon---------- | B |None-------- | --- | --- ies -6.0 An pparent|Apr-Jul|lHigh----- |High-----lLow. 
| | | 
Tiffany*--------- | B/D |None-------- | --- І --- | +1-3.0 | Apparent | Apr-Jun|High----- |High----- | Low. 
| | | | | | | | 
199D-------------- | D |None-------- | --- | --- 16.0 | --- | [Moderate |High----- |Moderate. 
Miranda Variant | | | | | | | | | 
| | | | | | || | | | 
226: | | | | | | | | | | 
Bearden---------- | 0 |None-------- | --- | --- |1.5- H Му NEN ----- | High----- | Low. 
| | | | . 
Perella*--------- | в/р Шы -------- | --- | --- | *1- аи а pparent | Apr-Jul |High----- |High----- Тон. 
| | | 
210--------------- | € |None-------- | --- | --- [1.5-2.5|Apparent|Sep-Jun|High----- |High----- | Moderate. 
Bearden | | | | | | | | | | 
| | | | | | | | | | 
401: | | | | | | | | | 
Aberdeen--------- | D |Мопе-------- | --- | --- Нек ንቢ аш анг | High----- |Moderate. 
| | | | 
Nutley----------- | C |None-------- | --- | --- 16.0 | --- | |Moderate |High----- |Low. 
| | | | | | | | | | 
402: | | | | | | | | | 
Exline----------- | D | None-------- | --- | --- 12.5-4. ёс ОВАА АДА ан | High----- | High. 
| | | | 
Aberdeen--------- | D | None-------- | --- | --- ፡ .0-6. ES 


ів шад ен нен ----- | Модегафе. 
қамдана dee Ы ек хаан зыл сна таныстан ር 


* In the "High water table--Depth" column, a plus sign preceding the range in depth indicates that the 
water table 18 above the surface of the soil. Тһе first numeral in the range indicates how high the water 
rises above the surface. Тһе second numeral indicates the depth below the surface. 
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NP means nonplastic] 


TABLE 16.--ENGINEERING INDEX TEST DATA 


{Dashes indicate data were not available. 


Grand Forks County, North Dakota 
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TABLE 16.--ENGINEERING INDEX TEST DATA--Continued 
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A-7-6(13) 
A-6(05) 


В2------- B to 23 
С1-------32 to 10 


Grand Forks Сошту, Мопћ Dakota 
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TABLE 17.--CLASSIFICATION OP THE SOILS 


[An asterisk in the first column indicates that the soil is а taxadjunct to the series. See text Рог a 
description of those characteristics of the soil that are outside the range of the series] 


ትን Se 


Soil name | 


Marysland 
*Miranda---------------.---- 


Family or higher taxonomic class 


Fine, montmorillonitic 010881 Udic Natriborolls 
Fine-loamy, frigid Aeric Calciaquolls 

Coarse-loamy, frigid Typic Calciaquolls 

Sandy, mixed Udic Haploborolls 

Fine-loamy, mixed Udic Haploborolls 

Fine-silty, frigid Аегіс Calciaquolis 

Coarse-silty, frigid Typic Calciaquolls 

Fine-loamy, mixed Udorthentic Haploborolls 

Fine, montmorillonitic, frigid Mollic Udifluvents 

Fine, montmorillonitic Udic Natriborolls 

Fine-silty, frigid Typic Calciaquolls 

Fine, montmorillonitic Glossic Udic Natriborollis 
Fine-loamy over sandy or sandy-skeletal, frigid Aeric Calciaquolls 
Fine, montmorillonitic, frigid Cumulic Haplaquolls 
Fine-loamy, mixed Udic Haploborolls 

Coarse-loamy, mixed Pachic 0410 Haploborolls 

Fine, montmorillonitic Leptic Natriborolls 

Coarse-silty, mixed Pachic Udic Haploborolls 

Fine-loamy, frigid Aeric Calciaquolls 

Coarse-silty, frigid Aeric Calciaquolls 

Sandy over loamy, frigid Aeric Calciaquolls 

Sandy, mixed, frigid Typic Haplaquolls 

Fine-loamy, frigid Aeric Calciaquolls 

Sandy, mixed Aquic Haploborolls 

Coarse-loamy, mixed Pachic Udic Haploborolls 

Loamy, mixed Lithic: Haploborolls 

Fine-silty, mixed Cumulic Udic Haploborolls 

Fine, montmorillonitic (calcareous), frigid Туріс Fluvaquents 
Fine-silty, mixed (calcareous), frigid Cumulic Haplaquolls 
Sandy, mixed Udorthentic Haploborolls 

Fine-loamy, mixed, frigid Typic Natraquolls 

Fine-loamy over sandy or sandy-skeletal, frigid Typic Calciaquolls 
Fine-loamy, mlxed Leptic Natriborolls 

Fine, mixed Leptic Natriborolis 

Fine; montmorillonitic Udertic Haploborolls 

Fine-silty, frigid Typic Calciaquolls 

Fine-silty, mixed Pachic Udic Haploborolls 

Fine, montmorillonitic, frigid Typic Argiaquolls 
Fine-silty, mixed, frigid Typic Haplaquolls 

Fine-silty, mixed (calcareous), frigid Cumulic Haplaquolls 
Fine-loamy over sandy or sandy-skeletal, mixed Udic Haploborolls 
Coarse-loamy, frigid Typic Calciaquolis 

Sandy-skeletal, mixed Udorthentic Haploborolls 

Fine-loamy, mixed Расһіс Udic Haploborolls 

Coarse-loamy, mixed, frigid Typic Haplaquolls 

Fine, montmorillonitic, frigid Argiaquic Argialbolls 

Sandy over loamy, mixed Udorthentic Haploborolls 
Fine-loamy, frigid Typic Calciaquolls 

Fine-loamy over sandy or sandy-skeletal, mixed Pachic Udic Haploborolls 
Coarse-loamy, mixed Fluventic Haploborolls 

Fine, montmorillonitic Udertic Haploborolls 

Fine-loamy, mixed Pachic Udie Haploborolls 

Coarse~loamy, frigid Aeric Calciaquolls 

Coarse-silty, mixed Udorthentic Haploborolls 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


| 12 WALSH| 6 5 12 | COUNTY | 


ТИ а WI Б СРЕДЫ МТ | | оме SL (ነዴ U- SOIL CONSERVATION SERVICE Н 
“БОД CA (NI AO ДЕН ЫЫ а аны NORTH DAKOTA AGRICULTURAL EXPERIMENT STATION 
... ቢከ. ከር ክክክ” РА UD 354 
ኣ IX ze 


тутту Ы 
‚ EE Mo U Л RFS PAT PAS (ус 


RAN ад Ем 
18 йр» ANN CIE ANS E 
на! 

эт орто 11538) M 
Reet ЧИ АЗРА 


3 сыр УГ У | АК mm =á Si = SOIL LEGEND* 
шав. LEUR - NK Ға AH ቋመ х ойым к. SN ቕ f DOMINANTLY LEVEL TO MODERATELY SLOPING. MEDIUM TEXTURED SOILS 
wee ча UM АК | МА | ቱግ! | an m ar INA “48 | Е] Svea-Buse-Hamerly association Deep nearly level to moderately sloping. well drained to somewhat 
ZOS | 


Дил А мт R í v E R) ДЖ, GENERAL SOIL МАР 
1 mais ОЛ GRAND FORKS COUNTY. NORTH DAKOTA 


ERES. 24289 5204, Ей 
А Nam 1 1 2 3 4 5 Miles 
ZEEE "Ps | 


| ሥረ ር 1 24 R- 10123456 7 8 Kilometers 
2:2:፡87ኛዮ: TIRE TEC МАО 


rat leet 
Net 
M - 


БР ТЕУІ = 
АЕ ке 
š 
GE 
аха 
КІН 
እ 


E | 
ሰ АДА АБУ | | ራባ LX 


poorly drained medium textured soils 
152 М ГТ ET] E = эм Ге а ІШЕР: = \ 2 (2 | Barnes-Cresbard-Cavour association Deep. level to gently sloping well drained and moderately well 
55 АЦА Раб ст ас ше РАДА te HIER < а ቁሚ | 
WIESE Ca ቱራ ae М, c 2 ——— мад 
a АМС ل‎ SR 28% ығ چ علو‎ ly ተማ eet т ЕС? 2: በመክ association Deep. level well drained a erately 
y AN be y А = uk Жа و‎ aml Л 二 na т Glyndon-Gardena association ges level and nearly level somewhat poorly drained and moderately 
| “2 > Dgrimofe RURLING ታቸር well drained. medium textured soils 
JONG HP ЈЕНЕ A | LL o в т шин 
T 151N ЧУ Ср НІВ Nen were | DL. к 小 (| : 112226 ашы р” — nn Deep. level somewhat poorly drained moderately fine textured and fin 
| 2 ኒ ORAINEC T D REL | Таза KES 5166 MI 5243) 512 ре EX [23 FC [в | po ged hon level and nearly level. somewhat poorly drained and moderately 
2 (= CLR yp Вз LLA t እ ከ ኢቶ espe d o Р, p ЕЕ ШЕТ \ DOMINANTLY LEVEL. MODERATELY FINE TEXTURED. SALINE SOILS 
2 = کا د‎ pL 311 Ns 526 РА | M V DE [S ES cad ЖЫ maces алар! > Bearden-Antler association: Deep. level. somewhat poorly drained. moderately fine textured. saline 
аа ин TE 72:27 የፍም TL | АРА KS . б 
Yi o a тұ ыма АДА || МУГ шог SK [7| | Гај |? | C n 174 cs 18 ЕЛЕ, % Ojata association Deep. level. poorly drained. moderately fine textured. very strongly saline soils 
T 150ካ | OAM CEA PA as МАНЬ БНН Ч РЫН A FUN %, очна) ie TO GENTLY SLOPING MEDIUM TEXTURED AND MODERATELY COARSE 
e ey Па OX МИА | SY 4 SONA 43 а= ` | | 
О OSSD 5 Once EIC AC ЕГА рды: И ГТА ` — ернің ee 
- >= tJ — ~ > 4 መማ га 
131. DL 36431 Eme - AES NA 11] ЯҒ pi Е ЕТЕ рана) ean poorly drained and poorly drained 
à © | ке : C са AA Ў A GN Q БЕ, а МЫ | k е = ፳፲. > Arvilla-Hecla association Deep. nearly level and gently sloping somewhat excessively drained and 
КЫА SSS HESS he АЕ Man LT X L Ра LLL LAS г” ауада 
— 5:1. OE T ቁ. |име 15 Qaru w р [mes молоду rs Phin | ГМ н см А А M ЕНТ 951750 DOMINANTLY LEVEL TO MODERATELY STEEP, MEDIUM TEXTURED AND MODERATELY FINE TEXTURED 
ч Wc) NATI] Да ра |177 TE Ta NEN 
W раак — | Wapo cea ЭТЭ КҮК oz ርታ МО =т= ~ = га, 3 LaDelle-Cashel association Deep. level to moderately steep. moderately well drained and somewhat 
Шынтас. эчи is цолын АДАМА NET ній š ЖЕЛЕ SEN: : poorly drained. medium textured and moderately fine textured soils 
! ነ “ал ተር іде ДОГ 2 
а M ነ Ета, ፪ | ХЫ 5.4. " an NTY = : кы E , ES ‚ыы ل‎ ЫН NTY | — М terms in the descriptive headings refer to the surface layer of the major soils in each 
| 
R 569 В 55 R 54 W R 53W R 52 W вым 8 50 W R 49 W Compiled 1980 
SECTIONALIZED 
TOWNSHIP 
Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
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Original text from each individual map sheet read: 
This map is compiled on 1974 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. Coordi- 
nate grid ticks and land division corners, if shown, are approximately positioned. 
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SOIL CONSERVATION SERVICE 


SOIL LEGEND 


Map symbols consist of numbers or a combination of numbers and letters The initial numbers represent the hind of soil A capital letter following 


these numbers indicates the class of slope Symbols without a slope letter are for nearly level soils or miscellaneous areas 


Parnell silt loam 

Vallers юат 

Arveson loam 

Colvin silty clay loam 

Lamoure silty clay loam 

Dovray clay 

Svea loam, 0 to 3 percent slopes 

Barnes loam, 3 to 6 percent slopes 

Buse-Svea юат». | to 15 percent slopes 
Buse-Svea юат. | to 25 percent slopes 
Lallie silty clay loam, ponded 

Vang loam, 0 to 3 percent slopes 

Hamerly loam. 1 to 3 percent slopes 
Cresbard-Cavour loams 0 to 3 percent slopes 
Barnes-Cresbard loams | to 6 percent slopes 
Overly silty clay юат. 0 to 3 percent slopes 
Bearden-Overly silty clay юат. 0 to 3 percent slopes 
Velva sandy loam. | to 3 percent slopes 
Walsh loam, 0 to 3 percent slopes 

Rauville silt loam 

Vallers-Mantred clay loams saline 
Bearden-Perella silty clays 

Nutley silty clay 

Cashel silty clay loam. | to 6 percent slopes 
Cashel silty clay loam. 6 to 25 percent slopes 
Wahpeton silty clay. 1 to 3 percent slopes 
LaDelle silt loam. 0 to 3 percent slopes 
Wyndmere sandy loam 

Hecla fine sandy loam | to 6 percent slopes 
Hecla-Maddock fine sandy юат, 1 to 6 percent slopes 
Maddock sandy loam. 9 to 25 percent slopes 
Hamar sandy юат 

Embden fine sandy loam 1 to 6 percent slopes 
Tiffany loam 

Towner fine sandy loam. 1 to 3 percent slopes 
Grimstad fine sandy loam 

Rockwell fine sandy loam 


SYMBOL 


64 
65 
67 
70 
71 
72 
73 
76 


Antler silt loam 

Antler silty clay loam, saline 

Gilby loam 

Antler-Tonka silty clay loams. saline 
Hamerly-Tonka complex, 0 to 3 percent slopes 
Gardena silt loam, 0 to 3 percent slopes 
Glyndon silt loam, 0 to 3 percent slopes 
Borup silt loam 

Zell-Gardena silt юат», | to 6 percent slopes 
Zell-Gardena silt loams. | to 9 percent slopes 
Zell-LaDelle silt loams. 1 to 6 percent slopes 
Zell-LaDelle silt loams, 1 to 9 percent slopes 
Zell-LaDelle silt юат, 1 to 15 percent slopes 
Wyndmere-Embden sandy loams 

Divide loam. | to 3 percent slopes 
Marysland loam 

Renshaw loam. | to 3 percent slopes 
Renshaw loam 3 to 6 percent slopes 

Arvilla sandy юат. | to 6 percent slopes 
Inkster sandy loam. 0 to 3 percent slopes 
Pits. gravel 

Ojata silty clay юат 

Sioux-Barnes юатз. 6 10 15 percent slopes 
Sioux loam. | to 15 percent slopes 
Edgeley-Kloten юат. 6 to 25 percent slopes 
Cavour-Miranda юат. 0 to 3 percent slopes 
Bearden silty clay loam 

Svea-Buse loams 1 to 6 percent slopes 
Buse-Svea loams 1 to 9 percent slopes 
Wyndmere-Tiffany fine sandy loams 
Antier-Tonka silt юат 

Glyndon-Tiffany silt loams 

Miranda Variant loam. 1 to 15 percent slopes 
Bearden-Perella silty clay loams 

Bearden silty clay loam, saline 
Aberdeen-Nutley silty clays 

Exline-Aberdeen silty clays 
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NORTH DAKOTA AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 


National, state or province 


County or parish 


Minor civil division 


Reservation (national forest or park, 


state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 


cemetery, or flood pool 
STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 

ROADS 

Divided (median shown 

if scale permits) 

Other roads 

Trail 
ROAD EMBLEMS & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


[ ዝ | 
[Davis Airstrip у 1—— | 


WATER FEATURES 
DRAINAGE 

Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 


7 


Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


= 


SPECIAL SYMBOLS FOR 
SOIL SURVEY = с 


18 ^ 126 
SOIL DELINEATIONS AND SYMBOLS = ç "s< 


ESCARPMENTS 
Bedrock vvv vvv vv vvv Y Y Y YYYYY 


(points down slope) 
Other than bedrock —— төн 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non Soil areas 
Prominent hill ог peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot. very stony spot 
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